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Toxic-waste regs extended 

Environmental rules for finishers May p96 
Congress moves to limit OMB power (T) Jul p55 
OSHA is serious about enforcing hazard-com- 
munication standard 


’ bill is 
Reference material to check used oils 


Oct p33 

EPA offers guide for small business (T) Oct p41 
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Procurement ‘czar’ named at DOD (T) Nov p53 
Superfund bill adds tax on business (T) Nov p53 
Moderation is likely in new, Democratic-con- 
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long-term research 
A peek at MITI's FMS test results 

the next step in CIM (T) 

funds advanced 

superior aircraft engine (T) 
Proposed budget seeks boost for R&D (T) 
Reagan proposes ‘Aerospace Plane’ (T) 

Mar p51 

Amorphous-silicon research continues (T) 
Forger tackles stepped shafts. J.A. Vaccari 
a eer 


jay 
European Community pushes drive into basic 
research 


What's new in metalworking research Jul p79 
Microfissure study builds EBW model (T) 


Aug p33 
Study planned for clad-pipe welds (T) Aug p33 
GMM, Hitchiner team on casting research (T) 
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$2-million to advance ceramics (T) Sep p45 
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-board inspection 
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Diamond adage ap Nov p27 

NBS tests prototype vision computer for real- 
time processing at AMRF laboratory (T) 
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Nati Center for M Sciences gains 

corporate sponsors, looks for site (T) 
Nov p47 
The real scope of manufacturing. A. Ashburn 


Dec p5 

Soviets search for cooperative agreements with 
US welding partners (T) Dec p31 
Optics for tracking welding seams (T) Dec p31 
The AM Award: Dr John A. Simpson _Dec p58 





Robotics 
AMRF includes inspection station(T) Jan p31 
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line robotic programs (T) Jan p33 
Software for IBM PC operates robots (T) 
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Jan p75 
Robots rout and drill extrusions Jan p85 
Forging in the age of the FMS. J.A. Vaccari (SR) 
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Robotics outlook for 1986: slower growth, GMF 


GE & MIT join to study burrs (T) 
Putting MAP to work 
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Ford ‘expert system’ trains robot-repair techni- 
cians on the Jul p35 
Robotic water-jet line for auto grilles (T) Jul p35 
IMTS-86 to showcase automation, 
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Robotics safety standard approved (T) tend 
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um-sized companies Dec 
just $66 


s 
Sac 
Radiography needs process control (T) Apr p37 
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More funds for enforcement posed (T) Mar p49 
Toxic-waste regs extended Mar p99 
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Environmental rules for finishers Prado 
GM trains 400,000 on hazards. P.P. Bose 
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and the Law Nov 
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Slitting saws mill 10,000 castings Dec p68 
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Steel improves screw machining Feb p101 
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Screw machines without oil Jun p86 

Micromachining to millionths. C. Te 
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Screwdriving— 
Here's a speed wrench for Allen screws. Robert 
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What size Allen wrench? Max Gentry (PI) 
Nov p123 


Scribers 

Needle scribes fine jobs. David Ide (PI) Jan p115 

For scribing lines on the other side. Richard Grif- 
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Ultrahigh-speed milling and new machining 
centers at 23rd Westec 
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Sensor thrust by Micro Switch (T) _ Aug p21 
Controls cut costs of making 
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Butt-welding coils of electrical steels (T) 
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AGVS conference slated for Chicago (T) 
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mick North. Or will it? (T) Mar p53 
Regional meetings held by NMTBA (T) Mar p57 
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of May p25 
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Japan widens machine-tool gap. A. Ashburn 
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Solder“g 
Robotic setup for dip-soldering (T) Feb p41 
South Africa 
Japan widens machine-tool gap. A. Ashburn 
Feb p87 
Spain 
Japan widens machine-tool gap. A. Ashburn 
Feb p87 
On eve of Bilbao show, Spanish machine-tool 
builders optimistic (T) Oct p45 
Stormy weather forecast for ‘86. Joseph N. 
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Basics of AGV systems. P.P. Bose (SR) 
Mar p105 
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Free-machining steels. J.A. Vaccari (SR) 
Oct p115 





Spindies 
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Epoxy tooling cuts Saturn leadtime (T) Mar p33 
CNC punching and air-plasma cutting (T) 


Magnet aligns stamps. Mike Costanzo (P!) 
May p129 
Putting numbers into a mold cavity. John Bucha- 
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Five-axis CNC laser system trims eS mo- 
torcycle stampings jul p31 
New GE-PPG venture promises aiid 
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CIM standards under discussion (T) 
Putting MAP to work 
CMM standard is now available (T) Feb p39 
New cutters standardize milling Feb p85 
Product-data exchange a key issue for computer 
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Industry develops vision standards (T) Aug p37 
FMS safety group organizes (T) 
Robotics safety standard approved (T) Sep p43 
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Guided-industrial-vehicle safety standards ex- 


Jan p19 
Jan p75 
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The AM Award: Dr John A.Simpson Dec 
Barcode standards aid R. 





Steel 
System integrates tubing fabrication 
Wide-web 


Forge-welding for structural 

lon carburizing set for auto parts(T) Jan p37 

New alloy fights wear and corrosion (T) Jan p39 

Making CBN easier to use Jan p82 

Flatten dented plates. Daniel R. Kenner (P!) 
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Continuous casting makes better steel (T) 


Feb p49 
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Steel improves screw machinir ; Feb p101 
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Deep freeze improves products. J.A. Vaccari 
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Finished shafts for small motors produced by 
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Free-machining steels. J.A. Vaccari (SR) 
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covers medium steel al- 
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FMS streamlines production of Volvo exhaust 
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Japan widens machine-tool gap. A. Ashburn 
Feb 


pabneaiaitan cements 
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Technical change in machine tools Jan p87 
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Tools for NC thread milling. K.R. Murray, 
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Die-holder facilitates threading — 
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Hand-tapping method. Richard Konsor (Pl) 
Jun p119 
Micromachining to millionths. C. Emerson sn) 
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Breaking through tapping bottleneck (T) 
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Rotary EDM cuts PCD tools. F. Mason Mar p97 
Need an oversize tap? Richard F. Bihary (Pl) 





Taxation =—— 
Tax reform and deficit cutting: confrontation on a 
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cleanup 
Feb p61 
Congress (T) Feb p61 
A good year not to pass a tax bill. A. Ashburn 
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Completed-contract accounting may go (7} 
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Don't let an employment audit catch you off 
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Richard Weatherington (SM) Jun p71 

Why productivity programs fall A. Ashburn (E) 
Tax bill: some good news, some bad (T) 
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Business will pay for tax reform (T) Oct p39 
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Re one Mar p129 
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loys and special armor steels (T) Nov p25 
Whisker-reinforced-ceramic inserts (T) Dec p19 
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become misleading. A. Ash- 
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"85 imports up, increasing deficit (T) May p63 
Voluntary-restraint pacts sought (T) Jun p41 
Canadian trade Jun p49 
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UK builders foresee growth. S. Bullock 
Nov p1i2 
Exports increa: er bec par 


Moderaticn is vera A in new, Democratic-con- 
trolied Congress(T) Dec p37 
Sharp cuts in funds for training and aid to disio- 
cated workers are proposed (T) Mar p53 
Master's in manufacturing via satellite Mar p98 
Quality on the mend. N.B. Freeman (SR) 
Apr p101 
Honeywell sponsors program for master's de- 
gree in CIM (1) May p65 
GM trains 400,000 on hazards. P.P. Bose 
May p100 
Integrating QA a theme at quality show, which 
drew 22,200 attendees (T) Jun p29 
People and automation (SR) Jun p97 
Ford ‘expert system’ trains robot-repair techni- 
cians on the spot (T) Jul p35 
Artificial intelligence: a tool for smart manufac- 
turing. G.H. Schaffer (SR) p83 
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Algorithms help control chip form (T) Feb p33 
P&W orders 78 vertical lathes (T) Feb p57 
CNC conversion boosts lathe productivity (PIA) 
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Grooved shaft is turn-milled. F. Mason Apr p84 
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Turning equipment at Westec show (T) May p29 
in-process noncontact gage for turning opera- 
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Polygon turning for special work. F. Mason 
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uns untended 
Free-machining steels. J.A. Vaccari sag 
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New applications for UIG (T) Mar p31 
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New candidate for valve-seat inserts (T) Jun p37 





Vapor deposition 
For cubic SiC, this CVD process works (T) 

Mar p41 
Multi-Arc sells PVD system to Boeing (T) 

Oct p23 
Diamond coating for cutting tools (T) Nov p27 
Thin-film CVD/PVD market to hit $2.1-billion by 

1995, says study (T) = Nov p39 

Vibration 
Predictive maintenance with vibration analysis 


(PIA) Apr p127 
What's new in gresearch Julp79 
Vises 











Magnet aids vise setup. J. Siergiewicz (PI) 
Jan p117 
Junkyard supplies parts for pneumatic vise. 
Rusty Rauth (P!) Mar p129 
Rockers grip four parts in special vise —_ Al 
Garcia (Pl) Mar p131 
Short cuts for a bandsaw vise. Jim Davis (PI) 
Apr p1i9 
Vertical vise jaw used for milling the ends of 
work. Daniel J. Forward (Pl) Oct p139 


vise stop facilitates 
J. Murray (P1) 


systems 
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Vision system comes to Gould (T) May p49 
Robots 10 showcases turnkey and fully devel- 


Flexible assembly = to use robots and 

computer integration (T) Oct p17 
NBS tests prototype vision computer for real- 
time processing at AMFF laboratory (T) 


Nov p35 
Optics for tracking welding seams (T) Dec p31 


C-5 wing parts cut by abrasive water jet (T) 

Mar p31 
Robotic water-jet line for auto grilles (T) Jul p35 
Water-jet trims aerostructure parts (T) Nov p27 
IMTS-86 Report: Putting more power on the 
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High-energy welding, EB welding featured 
among trends from Japan (T) Jan p33 
Improvements in wire flux materials (T) Jan p33 
Forge-welding for structural beams (T) Jan p33 
Automated guided vehicles use parallel-pro- 
cessing method (T) Jan p41 
Welding saves costiy end-mills (T) Feb p33 
NASA develops technique to join —— on 
of thin sheetmetal (T) ‘eb p41 
Butt-weiding coils of electrical steels m 
Mar p37 
Laser welding: workable but costly for missile- 
storage containers (T) Mar p45 
Resistance test for titanium wire (T) Mar p45 
Submerged-arc gas tungsten welding boosts 
speed on sheet joints (T) Apr p45 
Improved vision for arc welding (T) Apr p45 
Robotic welding for stainless manifolds (T) 





Fiber-optic beam-delivery system — la- 

ser exhibits at Westec (T) May p37 
Vision controls truck-frame cell (T) May p39 
Spot welds gaged by spot motion (T) May p45 
Integral guns for spot welding (T) May p47 
Microchip controls piastics welding (T) May p47 
Welding torch cuts downtime (PIA) May p135 
Weld-seam trackers move toward improved ac- 

curacy, faster speed (T) Jun p21 
High-frequency welding head produces dual 

spots for robotic assembly (T) Jun p27 
Integral setups for welding cells (T) Jun p29 
Welding rod for pipeline joints (T) Jun p29 
Robots boost productivity 64% on weldments 

(PIA) Jun p125 


imper 
Beam searches for weld seam (T) 
Joining ceramic to metal parts (T) 
Microfissure study builds EBW model (T) 


Aug p33 
Study planned for clad-pipe welds (T) Aug p33 
Artificial intelligence: a tool for smart manufac- 
turing. G.H. Schaffer (SR) Aug p83 
Diamond-wire saw has endiess wire (T) Sep p39 
Pulsed light through the arc aids visual or elec- 
tronic detection and analysis (T) Sep p47 
Welding systems gain market (T) Sep p47 
Electron-beam welding for spacecraft thrusters 
improves heat resistance (T) Oct p35 
Robotic system makes all welds on chairs (PIA) 
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Welding shop eliminates smoke — ao 


Oct p145 
System automates robotically applied gar 
spray thermal coatings (T) lov p43 
Soviets search for cooperative erm... with 
US welding partners (T) Dec p31 
Optics for tracking welding seams (T) Dec p31 
A better way to relieve stress. Thomas Hebel 
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Making CBN easier to use an p82 
What's new in grinders. J. Jablonowski ro 


Simplified crush-dressing for toolpost i 
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What's new in grinders. J. Jablonowski (SR) 
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Steady-rest extension. Charles F. Barnes (PI) 
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Replacement for steadyrest works like a hollow 
lathe spindle (T) Jun p23 
This roller jack won't tip over. Danny J. Jackson 
(Pl) Jun p119 
Make @ disk chuck. R.M. Fedak (PI) Jul p119 
Foam ‘fixture’ for PCs. Lawrence Wylie (P!) 
Jul p119 
Steadyrest for turning machine halves machin- 
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Workiolding system serves multiple operations 
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Technical change in machine tools Jan p87 
To create manufacturing excellence. A. Ashburn 
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X-rays 
Metals tester makes house calls. N.B. Freeman 
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Japan widens machine-tool gap. A. Ashburn 
Feb 
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Yugo car sales spur plant expansion (T) Apr p59 
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A&AMfg. Enclosures (MTS) Sep p363 
A-B Lasers. Laser briefs (T) Jul p31 

AAA Products Intemational. Drill unit (MTS) 
pi74 
AB Bofors. Forging in the age of the FMS. J.A. 
Vaccari (SR) Jan p101 
AB Controls. At Bombay show, substantial for- 
eign presence. Japan already in(T) Apr p59 
AB Lasers. IMTS-86 Report: Putting more pow- 
er on the floor Nov p75 
ABR. Computerized cutting-tool management. 
F. Mason (SR) May p105 
— Putting more power on the 
Nov p75 
Py Mood is anticipatory at Seoul internation- 
al machine-tool show Jun p53 
— Report: Putting more —S on the 
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nae | USA (see also Agietron). = briefs 
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CAD/CAM system (MTS) Sep p270 
Breaking wire-EDM rules. Joe Almeida Jr 

Nov p106 
AGIE USA (see also Agietron). Machine-tool 
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AIM-Tech. information exchange added to 
available AIM-Tech services (T) Oct p19 
AKR Robotics. Electric robot (NPE) Jun p140 
ALTech Specialty Steel. Free-machining steels. 
J.A. Vaccari (SR) Oct p115 
Metals tester makes house calls. N.B. Freeman 
Nov p110 
AMOT Controls. Cutting tool doubles as probe 
Feb 


p95 

ARC United, Armorcraft Div. Punch press 

(NPE) Feb p150 

ARCO Chemical. Tooling briefs(T) Feb p33 

Tooling briefs (T) Jun p27 
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Line controllers (NPE) May p162 
ASEA. Press automation in the FRG. J. a 
owski jar p94 
industry backlog for third quarter '85 ne triple 
that of previous period (T) p37 
Bank gives go-ahead for first phase of INFAC 
construction Jun p51 
Try fiuid forming for short runs. J.A. Vaccari 
Nov p113 
ASEA AB. Robotics briefs (T) Feb p43 
ASEA enters US compesites field (T) Oct p33 
Pressure Systems. Try fluid forming for 
short runs. J.A. Vaccari Nov p113 
Robotics. Robots rout and drill extru- 
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Robot automates diecasting cell. Greg Hudak 


Fiber-optic beam-delivery system a la- 
ser exhibits at Westec (T) lay p3 
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Integrating QA a theme at quality show, which 
drew 22,200 attendees Jun p29 
Robots boost productivity 64% on weidments 
(PIA) Jun p125 
Ford ‘expert system’ trains robot-repair techni- 
cians on the spot (T) ul p35 
Robotics briefs (T) 
Robot business makes no gains (T) 
Robotics briefs (T) ug p29 
Automated drilling of composite wing assem- 
blies replaces 275 drill plates (T) Sep p37 
Robotic briefs (T) Sep p43 
Prab takes on ASEA for smaller mechanicals, 
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IMTS-86 Report: Putting more power on the 
floor Nov p75 
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Jul p27 
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works at AMS (1) Aug p17 
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that of previous period (T) pr p37 
IMTS-86 Report: Putting more power = the 
floor Nov p75 
ATP. Robot (NPE) pos p154 
Robotic controllers (NPE) p123 
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ming easy. F. Mason ps5 
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smail-hole production (PIA) Mar p136 
Accugraph. Flame cutting with software for IBM 
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IMTS-86 Report: Putting more power on the 
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Accuratio Systems. Robotic water-jet os for 
auto grilles (T) jul p35 
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Acme Mfg. CNC machines improve finish on 
door frames (PIA) Jan p123 
Buffing machine (MTS) Sep 9348 
Deburring unit (NPE) Oct p158 
cme-Cleveland. Laser briefs (T) Mar p37 
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Adaptive intelligence. Adaptive welding in 
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Robot business makes no gains (T) Aug p29 
Adra Systems. IGES: solution or failure? Henry 
Gifford (T) Jun p19 
Advanced Assembly Automation. Robotics 
briefs (T) Aug p29 
Advanced Manufacturing Systems. Weather- 
stripping added by robot (T) Feb p43 
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Robotic briefs (T) May p41 
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ites with composites (T) Aug p23 
Aeronca Aerospace. Processing ease favors 
—— for future advanced compos- 
ites (T) 


Apr p31 
Agietron (see also AGIE USA). Wire FDM 
changes die cesign. Paul Hafeli Apr p95 
Tooling briefs (T) Jul p29 
Machine-tool briefs (T) Jul p49 
IMTS-86 to showcase automation, systems 
Jul 


Tooling briefs (T) Aug p27 
AiResearch Mfg. Search uncovers a cost-sav- 
ing coolant (PIA) Feb p140 
Turnii.g center runs untended Oct p101 
Metals tester makes house calls. N.B. Freeman 
Nov p110 





Aida Engineering. Japan's machine-tool build- 
CE eee ere 
ee tne 


May p94 
Akebono. Turning equipment at Westec show 
May p29 


Alcan Inti. Biue-tinting process improves alumi- 
num finish for auto applications (T) May p47 
= Improving light-metal castings. J.A. Vac- 
Jun p87 

Nay pnitinn wiles ehdesiteen tv Dec p29 
Alcyon. 32-bit CNC unveiled at JIMTOF enables 


Orders droop in November (T) p55 
Focus on advances in manufacturing Feb p102 
Distributorship opened by Motch (T) Mar p59 
US orders: rebound amid slow erosion (T) 


Orders show drop vs year ago (T) 
Charlotte show (T) 


Distri 
Cancellations at high for year (T) p37 
American Metaseal. Forming briefs (T) Oct p23 





60 m/min feeds at 1 


Dec p17 
Alfa Romeo. Forging in the age of the FMS. J.A. 
Vaccari (SR) Jan p101 
The Maserati in Chrysler's future (T) Jul p53 
Alina. New outlets (T) Jun p47 
IMTS-86 to showcase automation, systems 
Jul p8 
Drill —-e (MTS) Sep p234 
Allegheny Ludium Steel. New nner is Lh. 
on strength (T) 
Allen Transilift. Basics of AGV systems. PF °. 
Bose (SR) 
Bradley. Control briefs (T) 
Putting MAP to work 
CNC machines improve finish on door frames 
(PIA) 
Software (NPE) 
Controls briefs (T) 
At Bombay show, substantial foreign presence. 
Japan already in (T) Apr p59 
‘MAP’ and ‘IBM PC’ topics at confi 


American Motors. ‘86 vehicies rely on coated 
Apr p94 
National Standards Assn. Robotic 
briefs (T) Dec 
American Ptauter. New outlets (T) 
Robot. AMAF test run demonstrates 
flexibility of data-driven 
Jan p19 
AMPF includes inspection station (T) Jan p31 
Vision system uses icon programming (T) 
May p49 
The AM Award: Dr John A. Simpson Dec p58 
American SIP. IMTS-86 to showcase automa- 
tion, systems Jul p8 
Machining center (MTS) Sep p120 
Jig grinder (MTS) Sep p134 
Control (MTS) Sep p279 
— Report: Putting more power on the 


American Seating. Robotic 
_ welds on chairs (PIA) 





grammabie-logic controllers (T) 
Celis automate jet-disk output. A. Ashburn 
May p87 
Putting the technology from the exhibits together 
into a working demonstration (T) Jun p17 
New systems qm Jul p2! 


1) 
IMTS-86 to showcase automation, systems 
J 


Jul p92 
Control (MTS) Sep 
Computer briefs (T) Nov p31 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Vision system (NPE) Nov p166 
Digital introduces MAP connection (T) Dec p21 
Allied. Tools for NC thread milling. K.R. Murray, 
F.A Ashbaugh Jun p90 
Allied Signal, Bendix Friction Materials Div. 
Searing pads helps initial braking (T) | Apr p33 
Allis-Chaimers. Exim bank counters Brazil sub- 


Add robots, get FMS 


sidy (T) 
pov ag Welding briefs (T) 
Alltec KG. Laser briefs (T) 
Almco. Parts washer (MTS) 
Alpen 


to showcase automation, systems Jul p8 
Cutting tools (MTS) Sep p294 
Engineering. Replacement for steady- 

rest works like a hollow lathe spindle (T) 
Jun p23 
Alta Machine Tool. New outlets (T) May p63 
Amada. Japan's machine-tool builders enjoy 
sales gain in past fiscal year (T) Jan p53 
Cross & Trecker and Cincinnati Milacron — list 
of machine-tool producers in '85 (T) Sep p59 
ae Report: Putting more power on the 
Nov p75 
eabeidiary spindles sprout on new — 
machines. J. Jablonowski Dec p76 
Amca Inti. Cross & Trecker and Cincinnati Mila- 


for Metals. High-energy 
welding, EB welding featured — trends 
from Japan (T) jan p33 

New alloy fights wear and corrosion (T) Jon e308 

Focus on advances in manufacturing Feb p102 

Processing ease favors thermoplastics for fu- 
ture advanced composites (T) 

Westec widens its umbrella (T) 

Software package (NPE) 

Automated 


near-net complex PM parts 1) 
More cars to ride on suspension 
springs; trucks are next (T) Dec p25 
CAD system adds materials selection (T) 
Dec p29 
American Society for Welding. Artificial intelli- 
gence: a tool for smart manufacturing. G.H. 
Schaffer (SR) 
American Society of Mechanical 
Tooling briefs (T) Jul p29 
Guided-industrial-vehicle safety ae ot 


New agreement on machine vision (T) Jul p37 

Robotic briefs (T) p43 

American Welding Society. Welding briefs (T) 
Sep p47 


—_— Tooling briefs (T) Oct p23 
Technical Products, Carbide Div. Tool- 
ing “cane (1) Jun p27 
Anderson Strathclyde Pic. FMS ae 
boring shop Dec p74 
Arthur Andersen & Co. Putting the technology 
from the exhibits together into a working dem- 
onstration (T) Jun p17 
Integration from management to shop floor 
works at AMS (T) Aug p17 
Systems: the issues for the integrators m 
Aug p17 
IMPACT costs about $11-million (T) Oct p19 





cron top list of machine-tool prod: in ’85 
1) Sep p5$ 
Amcry. Deep freeze improves products. J.A. 
Vaccari Mar p90 
American Channels. Controls briefs (T) 
Feb 


American Cimflex. Vision system uses icon pro- 
gramming (T) May p49 

Name changed by American Robot (T) bo p33 

Robotic briefs (T) 

American Drill Bushing. Tooling briefs m 


American Feintool. US's first CNC mne-tietking 
press is put to good use by press producer 
Jul p31 
Press (MTS) Sep p257 
Fine-blanking cuts finished-part cost (T)Nov p29 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
American GFM. Camshaft mill (MTS) Sep p192 
Crankshaft maker selects milling inserts 
Dec p66 
American Industrial Vision. Vision system uses 
icon SS, (1) May p49 
American Intertool. IMTS-86 to showcase auto- 
mation, systems Jul p8 
Spotting drills (MTS) Sep p292 
American iron & Steel institute. ‘86 vehicies 
rely on coated steels Apr 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 
American Machine Tool. IMTS-86 to showcase 
automation, systems Jul p8 
American Machine Tool Distributors’ Assn. 


O’Brien. IMTS-86 Report: nov pre 
more aguntten on the floor 

Andover Controls. CIM updates trong a at 

. Bose Oct p95 


Anorad. CNC (MTS) Sep p281 
Anritsu. Subsidiary ~~ sprout on new 
J Dec p76 

Pe sce ~ ocr Lee 
1 
Apogee Robotics. Basics of AGV systems. P.P. 
Mar p105 

Dec 





p94 
Apollo enlarges DOMAIN 
Feb 
Of workstations and third parties(T) Apr p25 
Apple 


Mac makes NC programming easy. F. Mason 
Dec 


Appleton Machine. Machine-tool briefs AW oes 
1 
—_. IMTS-86 Report: Putting more pl ene 
the floor Nov p75 

Applied Control Technologies. Computerized 

Cutting-tool management. F. Mason (SR) 

May p105 

Research Laboratories. Metals tester 

makes house calls. N.B. Freeman Nov p110 
Applied Robotics. Computerized cutting-tool 
management. F. Mason (SR) May p105 
Arboga Machines. New outlets (T) May p63 
Arc Tube. Ford settles on Galfan for tubing (T) 


May p45 
Arco Advanced Materials. SiC-aluminum re- 


places beryllium (T) Jul p45 
Armco. '86 vehicles rely on coated steels 
Cold punch to the rescue (T) say 083 
ECG makes instrument parts. F. Mason Jul p94 
Labor gives trade top priority (T) Aug p47 
Armco Steels Div. i 


steels. J.A. Vaccari (SR) Oct p115 
Armstrong-Bium Mfg. 


IMTS-86 Report: Putting more power on the 
floor Nov p75 
Ammstrong-Bray & Co. Bench press (NPE) 


Apr p142 
Arrow Engineering. indexer adds 
Capability to three-axis machining center 
PIA) Dec p88 
W.T. Atkins. UK-show exhibitors unveil their 
latest (T) Dec 


Automated Reasoning. Al systems ‘ joe 
perts to help diagnose equipment — 


Automated Vision Assn. Vision '86 a real show, 
with practical, factory-floor vision systems (T) 


Aug p33 
Industry develops vision standards (T) Aug p37 
Associates. Tapping machine 


Apr p25 

Avco Aerostructures-Textron. C-5 wing parts 
Cut by abrasive water jet (T) Mar p31 
integrally stiffened 50-ft wing panels are formed 
and aged in one operation (T) Aug p21 


passes firing test (T) Feb p4: 
Aircraft structures lie ahead for MMCs (T) 
Jul 


Avenir Group. Machine-tool briefs (T) Jul p49 
Danly Die Set Div. Form- 
ee 


pomp cohen gery ene 


B 
B&H Tool & Machine. Tooling briefs " 


BCL User’s Group. ick bea estan 
diskette (T) Oct p21 


Basics of AGV systems. P.P. Bose 
(SR) Mar p105 
Babcock & Wilcox, Tubular Products b 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 
Badger Pattern Works. CNC speeds pattern- 
making p90 
— Technology. Balancing equipment 
ms ) 
Ball Aerospace. Pushing the limits of “ 


jul p89 
J. Banning AG. Forgan age fe 
J.A. Vaccari (SR) Jan p101 
Baratuldi. famaye push to automation. K. 
Ravasz Jul p95 
Automation. Parts grippers (MTS) 
Sep p35: 


make 
Improving light-metal castings. J.A. ee 
Free-machining steels. J.A. vaccar(SAj 
Oct p115 
Navy facility to showcase CIM (T) Nov p25 
Battelle Memorial Pacific Northwest 
Div. NDT compensates for liftoff(T) Mar p43 


Bavarian Motor Works. GM studies US ma- 
chine-tool firms. One problem: the way auto- 
p45 


makers buy (T) Jan 
Press automation in the FRG. J. Jablonowski 
Mar 

Vision system uses icon programming (T) 


May 
Try fluid forming for short runs. J.A. Vaccari 
Nov p113 
Bay State Abrasives. —a—————’>-9- 
Tooling briefs (T) 
ECG makes instrument parts. F. eo -~ 
Bear, Steams & Co. Tax bill: some good news, 
some bad (T) Aug p45 
Bechtel Power. integration briefs (T) Jul p27 
— ean 
ity 
C. Behrens Machinery. Compact laser (MTS) 


Sep p160 
Press (MTS) Sep p255 
pg ea be yey Nov p43 
Behrens Machinery, Kaiser Presses Div. 
Gauabeecienuns ameien, wee 


Belden Tools. Multispindie drill (wr3)S09 pie 


of data-driven manufacturing (T) 
Quality on the mend. N.B. Freeman (SR) 
Apr p101 
Tools for NC thread milling. K.R. Murray, F.A. 
Jun p90 


The AM Award: Dr John A. Simpson Dec p58 
Bergische Achsen. Forging in the age of the 
FMS. J.A. Vaccari (SR) Jan p101 
Berlin Press. ee eens ae 


m 
Beumer. Basics of AGV systems. P.P. Bose 
(SR) Mar p105 
Bharat Fritz Wermer. At Bombay show, substan- 
tial foreign presence. Japan already in (T) 
Apr 


Bihler. IMTS-86 Report: Putting more power on 
the floor 


Boeing. Manufacturing applications of micro- 
ise ages selon oa Feb pa? 
Grinding to millionths without NC. oe 


May p94 


a 

Will Al-Li alloys stem the turn to composites for 
aircraft structures? (T) Aug p37 
Metals tester makes house calls. N.B. Freeman 
Nov p110 
Pacts swap raises for job security(T) Dec p33 
Boeing Aerospace. Multi-Arc selis PVD system 
to Boeing (T) Oct p23 
Boeing Computer Services. Putting MAP to 


work Jan p75 
Integration briefs (T) Jul p27 
Computer briefs (T) 


Boemar-Aerospace. i 
lionths. C. Emerson (SR) 
Bohie Machine Tools. New outlets (T) Jun p47 
Machining center (MTS) Sep p103 
Grinder (MTS) Sep p232 
Boise Cascade. Deep freeze wanenes Lie 
a J.A. Vaccari 
Boley Machine. CNC lathe (NPE) sey p14? 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Bonal pon genes go A better way to relieve 


Dec p70 

onan ‘ware 0s Reve Report: Putting more power 
on the floor Nov p75 
Borlaug Systems. Press brake (NPE) Apr p142 
Borries. IMTS-86 Report: Putting more power 
on the floor Nov p75 
Robert Bosch, Surffran Div. Deburring and 
cleaning system (NPE) Jul p164 
Deburring machine (MTS) Sep p347 
IMTS-86 Report: Putting more power on the 
floor Nov p75 


Tool materials for composites _ 
IMTS-86 to showcase 


11 





1986 Annual index 


Janp 
Coffey is named presicert of NTMA (T) Feb p65 
CMM (NPE) Feb p60 
QA plugs into CAD/CAM. G.H. a 
(NPE) 


Machiny:.y variter (NPE) 
Indexer adds | 


Jun p53 
Brown & Sharpe Mfg. What's new in grinders. J. 
Jablonowski (SR) Feb p109 
Clean room in a machine shoo. N.B. Freeman 
Mar 


Electronic-measurement recorder (NPE) 
Mar p160 
QA plugs into CAD/CAM. G.H. Schaffer Apr p81 
CMM speeds inspection of avionic parts (PIA) 
Apr p128 
Digital caliper (NPE) Apr p146 
Integrating QA a theme at quality show, which 
drew 22,200 attendees (T) Jun 
How would you make this part? F. Mason 
Jun p77 
SPC software (MTS) Sep p307 
Hand-held processor and printer (NPE) 
Oct p156 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
The AM Award: Dr John A. Simpson Dec p58 
Brown & Zortman Machinery. New outlets (T) 
Feb p57 
Brown Boveri. international briefs (T) Jan p53 
International briefs (T) May p57 
Brunswick instruments. ees 


ao. Mactine too rit (dun pe 
Bullen Ultrasonics. New applications for UIG 


Business T: oe oe 
tems. P.P. Bose (SR) Mar p105 


c 
C&T Technical Services. Machine-tool briefs 


Nov 

CKD. Houdaille: auction and foreign tie (T) 
Feb p57 
CMI-Southfield. Software makes JIT practical 
Feb p29 


iW) 
CNR Research. Integration briefs (T) Jul p27 
California Laser. Laser briefs (T) Oct p25 
Caima. Of workstations and third parties (T) 
Apr p25 
Control briefs (T) Jul p27 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
— CAD, CAE, CAM(T) Dec p21 

Caltech. Consistent 


bonds on large parts (T) 


Feb p47 
Levitation coats microspheres (T) May p49 
Camax 


saneaamateniae 
heart 
CAD/CAM package (NPE) Poy 4 
Cambridge Tool & Die. A better way to relieve 
12 


Pp 
Camel SRL. Forging in the age of the FMS. J.A. 


Jan p101 


Small tools get play at shows (T) 
Tooting bret 


Artificial intelligence: a 

poset: Anarceng G.H. Schaffer (SR) - 
. Forging in the age of the 
FMS. JA. Vaccari (SR) Jan p101 
Special stainless ‘ncreases tool jife (T) Oct p35 

Free-mnachining steels. J.A. Vaccari (SR) 
Oct 9115 
Meta!s *ster makes house calls. N.B. Freeman 
Nov p110 


Carr Tool. Tooling briefs Feb p33 
by hy 5 ape Horary EDM cuts PCD 
tools. F. Mason Mar p97 
Castile Precision. ManTech — aims at 
bringing technology to USAF subcontractors 
m Jul p25 
Caterpillar Tractor. Terex, in Chapter 11, moves 
offshore Feb 


Quality on the mend. N.B. Freeman (SR) 
pi01 

Caterpillar, GEC, enter AGVS market m, 
jun p39 


Hout workers get ie at Cater 


jun p53 

Cauzin Systems. Cusnesnitinimeenen 
tages Dec p31 
Ceeris inti. A look at assembly automation (T) 


Sep 
Centech. NC-programming system (NPE) 
Oct p156 
Centro. Robots rout and drill extrusions 


M 
Chiyoda Kogyo. Tube bender (MTS) —— 
—— Putting f 


— seein. 


= 
Christen. New outiets (T) “ 
_—" Cry erie for highweh p 


Truck builder adds robots for beading and 
sealing on body-assembly line (T) Mar pa7 
Deep freeze improves products. J.A. Veiner poo 
jar 
Chrysler studies composite cars(T) May p45 
Chrysler earmarks $30-million to R&D (T) 
May 
Robots automate electronics assembly (PIA) 
May p133 
in assembly plants (T) Jul p43 


floor 
Milling cast iron with silicon- 
Dec 


Cimiink. Computerized 
ment. F. Mason (SR) 
. GT + Al + graphics combine to 
adapt expert systems for process planning 
™ Sep p33 


J 
1BM and INI join MAP development (T) Mar p29 
Machine-tool briefs (T) 
Basics of AGV systems. P.P. Bose a - 
Mar p1 


Industry backlog for third quarter bates 
that of previous period (T) Apr p37 
Quality on the mend. N.B. Freeman (SR) mn 

Ap: ? 
Turning equipment at Westec show (T) May ¢ #29 
Stock recapitalizatio# 


Graphics cuts pr-~-amming time. F. Mason 
Oct p103 
= Report: Putting more power on the 
Nov p75 
Teta fawe Dr John A. Simpson Dec p58 
Cincinnati Milacron UK. New systems (T) 
~~ 


Cincinnati Milacron, Electronic Systems Div. 
‘MAP’ and ‘ IBM PC’ topics at conference on pro- 
(1) ‘May p27 
Sees t _— 

Integration from management to shop floor 
works at AMS (T) Aug p17 
Cincinnati 


Milacron, Heald Div. Shop stays 
competitive with CNC grinding (PIA) Feb p141 
outiets Oct p43 


Milacron, Laser Systems Div. Bank 
gives go-ahead for first phase of INFAC con- 
struction (T) Jun p51 

Cis. Computer briefs (T) Nov p31 
Citicorp. Integration briefs (T) Jul p27 
Citizen Cincom. IMTS-86 Report: Putting more 
power on the floor Nov p75 
Citizen Watch. oe ee oe 
new Japanese machines. J. Jablonowski 
Dec p76 
Cari Citron. Focus on advances in manufactur- 
ing Feb p102 
= Report: Putting more power on the 


Nov p75 
Clash aterel Systeme T . Basics of 
AGV systems. P.P. Bose (SR) 
Clark Michigan. 


Mar p105 
Terex, in Chapter 11, moves 
offshore (T) 


Feb pes 
Clean Room Products. Gleaneomina machine 
shop. N.B. Freeman Mar 
Cleveland 


& Stamping. 

improves products. J.A. Vaccari 
Cloos. Welding briefs (T) Sep p47 

Coastal Industrial per bers I Forming = (1) 
Cochiea. IMTS-86 to showcase automation, 
systems Jul ps 
Ultrasonic system (MTS) Sep p308 
Coes Knife. Tooling briefs (T) Jan p29 
p160 


Cognex. Machine vision system (NPE) 
Nov 
Cognition. Cost guide bridges design/make gap 
May p27 
CAD system adds materials selection (T) 


Cogsdili Tool Products. Tooling briefs (T) 
J 


How would you make this part? F. Mason 
Jun p77 


p27 


Coherent General. Searing pads helps initial 
iW) Apr p33 
Five-axis CNC laser system trims 


YAG lasers (MTS) 
Speed cutting of metals, plastics (T) 
a EDM and other cutting 
May p31 
Sep p203 
Nov p53 
Metals tester 


Combustion Engineering. Laser briefs (T) 
Mar p37 
Jul p31 
Oct 925 


Aluminum. New aluminum 
casting alloy vies for automotive applications 


Mar p39 

Integration from to 

shop floor works at AMS ‘7) Aug p17 

Compumotor. Motors (MTS) Sep pl?5 
c Aided 


Toward intelligent CIM workstations (T) Jan p21 
Knowledge-based process-planning — is 
the next step in CIM jar p27 
CAN-I releases DMIS; QA/CAD link (T) nao 7 

Joint research aims at 








Covenant. Cony 
management. F. Mason (SR) May p105 
Decisions. Com; ized cutting- 
F. Mason (SR) May p105 
How would you make this part? F. Mason 
Jun edd 


Methods. Putting the technology 
from the exhibits together into a working dem- 
Jun p17 


integration briefs (T) 
CIM updates forging plant. P.P.Bose Oct p95 
= Report: Putting more power on the 
Nov p75 
concen, piper bade sody- quality 
22,200 attendees 


Conton. Machine-tool briefs (T) 

Consarc. Tooling briefs (T) Jan p29 

Continental Can. New cutters standardize mill- 
Feb 


ing 
Continental MDM. Robot (NPE) May p155 
Continental Machine. Machine-tool briefs (T) 


Nov p53 
Control Data. Quality on the mend. N.B. Free- 
man (SR) Apr p101 
Computer briefs (T) Sep 
Package turns a PC into a workstation (T) 


Control Data, Magnetic Peripherais 
room in a machine shop. N.B. Freeman 


Mar p87 
Basics of AGV systems. P.P. Bose (SR) 
Mar p105 


Control Engineering. Basics of AGV systems. 
P.P. Bose (SR) Mar p105 
Control Laser. Laser machining center (NPE) 
Jan p134 
Laser marking system (MTS) Sep p160 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
IMTS-86 Report: Putting more 


) 
Cosa. Focus on advances in manufacturing 
Feb p102 
Turning equipment at Westec show (T) May p29 
Machining center (MTS) 
Machining center (MTS) 
Turret lathe (MTS) 
Jig mill (MTS) 
Gear-hobbing machine (MTS) 


John Coventry Smith. Owners of ‘basic-con- 
cept’ a 

lect 2% (T) Jun p17 
Licensees begin patent talks (T) Oct p17 





Creative Computerized 
management. F. en 
Cross. Cross & Trecker sets priv: 


Tooling briefs (T) Jul p29 
Cross & Trecker. Machine-tool briefs (T) 


p53 

Cross & Trecker sets private show (T) May p63 

Cross & Trecker and Cincinnati Milacron top list 

of machine-tool producers in '85 (T) — 
iW) 


(PIA) 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 

Crucible Steel. Metals tester makes house 

calls. N.B. Freeman Nov p110 
Crvena Zastava. Yugo car sales spur plant 

expansion (T) 
Csepel Works Machine Tool Factory. Hunga- 

ty's push to automation. K.Ravasz Jul p95 
Cullinet Software. Computerized ing-tool 
management. F. Mason (SR) May p105 
Cummins Engine. New systems (T) Feb p25 
Drilts with helical point offer advantages in man- 

ufacturing tools (PIA) Nov p134 
Curtis . Computerized tool man- 

agement. F. Mason (SR) May p105 
Cushman-Kitagawe. !MTS-86 Report: Putting 

more power on the ficor Now 975 
Custom Products. Polygon turning for a 
work. F. Mason 


Multispindle machining center (MTS) Sep 10 
Sep p183 


Cybotech. Industry backlog for third quarter '85 
nearly triple that of previous period (T) 087 
Apr 


1) 
D&D Gear. Grinding to millionths without NC. C. 
Emerson 


Feb p92 

DBF industries. Welding shop eliminates smoke 

oie, (PIA) Oct p145 
DEA. QA plugs into CAD/CAM. G.H. schat 


Intagrating QA a theme at quality - which 
drew 22,200 attendees (T) lun p29 
—— Report: Putting more inti on the 
Nov p75 
A... nee ace 
Nov p144 
Dadson. Gundrill (MTS) Sep p172 
Daewoo Machine Tools. Mood is anticipatory at 
Seoul international machine-tool show (T) 
Jun p53 


CNC turning machine (MTS) Sep p134 
NPE) 


pg oy US sales (T) Apr p59 
Daido Steel. New leaded steel resists a 
un) May p41 
Hungary's push to automation. K. Ravasz 
1 


jul 
Free-machining steels. J.A. Vaccari (SR) 
p15 
Daifuku USA. Basics of AGV systems. PP. 
Bose (SR) Mar p105 
Daihen. Subsidiary spindies on new 
Japanese machines. J. Jablonowski Dec p76 
Daimler Benz. IMTS-86 Report: ia more 
on the floor Nov p75 


power on 
Daito Seiki. CNC cutoff machines (MTS) 
Sep 


p247 
Dake Div, JSJ. Kysor sells off machine-tool unit 
m Apr p57 


Bench press (MTS) Sep p264 
Machine-tool people (T) Oct p43 
Damar. Robotic system makes all welds on 
chairs (PIA) Oct p144 
Dana. lon carburizing set for auto parts piu 

Jan p37 

Dana, Engine Frye Div. Improving —- 
al castings. J.A. V: jun p87 
Dana, Spicer heceanis Group. cose gun 
stops heat cracks, and drill losses (PIA) 
Oct p 


143 
Danly Machine. Machin brits (780098 
Machine-tool people (T) 
Danobat Machine Tool. IMTS-86 
ting more power on the floor Nov p75 
Danobat S. Coop. Tooling briefs (T) Oct p23 
Daratech. IBM takes lead in CAD/CAM, CAE 
Feb 


m 
Personal computers spark a wider spread of 
CAE and CAD/CAM systems (T) Sep p35 
Darex. Drill-press power feeds (MTS) Sep p174 
dul p27 
tool 


; (SR) May p105 
Data General. IBM takes lead in CAD/CAM, 
CAE (T) Feb p29 
Engineering workstation (NPE) Mar p154 
pies ane briefs (T) Jul p27 
Integration from management to shop floor 
works at AMS (T) Aug p17 

Systems: the issues for the integrators (T) 
Aug p17 


Finishing robot (NPE) 
Welding robot (NPE) 
De Machine. New systems (T) 
Deep freeze improves products. J.A. Vaccari 
Mar p90 
Basics of AGV systems. P.P. Boss (SR) 
Mar p105 
‘ed Cutting-tool management. F. Ma- 
May p105 
Jul 9138 
See p192 
IMTS-86 Report: Putting more power un the 
floor Now p75 
DeVlieg Machine, Microbore Tooling Systems 
Div. Tool presetter (MTS) Sep p297 
Deckel. Machine gives life to artificial heart 
Jan p80 
Sep p186 
Sep p191 


Sep p204 
eee om the 


Mov p75 
a... A Resources. AAoll-printer builder 
eau paca” Nov p133 


son (SR) 


Universal mill (MTS) 


Jun p77 
Design Technologies. Tooting briefs (T)Jul 529 
pump 


1) 
Detroit Tool industries. Tooling briefs (T) 
Feb 


Tooling briefs (T) Apr p31 

NTMA elects Carr chairman (T) — 

Tooling briefs (T) lun p27 

Detroit-Diesel Allison. Bass of AGY systems 
P.P. Bose (SR) 


showcase ai 

CMM (MTS) Sep p307 

Digital Equipment. Four-MC FMS operational at 

expanded Milacron Plastics Machinery Group 

Jan p17 

Jan p17 

Jan p75 

Robots rout and drill extrusions Jan p85 

FMS streamlines production of Volvo exhaust 

pipes (PIA) Jan p121 

IBM takes lead in CAD/CAM, CAE (T) Feb p29 
M. 


Of workstations and third parties (T) Apr p25 
Networking stars at DECworld '86(T) Apr p25 
Horserace in factory automation (T) Apr p27 
QA plugs into CAD/CAM. G.H. Schaffer ——< 
New systems (T) jul p25 
Integration briefs (T) julpar 
Add robots, get FMS Jul p92 
CAD workstation (NPE) Jul p156 
Integration from management to shop floor 
works at AMS (T) Aug p17 
Systems: the issues for the integrators (T) 
Aug p17 
Growth reflected at German show, plus wait- 
and-see on trade restrictions (T) Aug p47 
Cells boost engine-part output Aug p65 
User-built flywheel cell links VTL and MC for 
batches as small as one part (T) Sep p33 
Computer briefs (T) 
Robotic briefs (T) Oct p29 
ASRS speeds spares handling (T) Oct p33 
CIM updates forging plant. P.P.Bose Oct p95 
Ford's new $2.8-million sheetmetal FMS fea- 
tures 300 punches, laser cutter (T) Nov p29 
fs (T) 


Digital introduces MAP connection (T) Dec p21 

FMS transforms boring shop Dec p74 

Digital Machines. Special stainless increases 
tool life (T) Oct 


p3s 

Digital/Analog Design Associates. A new 

vision for robot guidance (T) —— 
NBS tests for real- 


vision 
time processing at AMRF laboratory o | 


Dorner. yo eaten ay Sep 
Douglas Aircraft. New systems(T) Janpi7 
Dow Chemical. AZ91C HP gets nod for hielicop- 
ter use (T) Jun p37 
briefs (T) Jul p27 
Dowty Mining Equipment. Computerized cut- 

ting-tool management. F. Mason (SR) 

May p105 
cell. 


E.A. Doyle. Robot automates 
Hudak 


UK-show exhibitors unveil their latest (T) 


E 
E-CNC. CNC mill (NPE) Oct p152 
E-Machines. Mac makes i 
easy. F. Mason 
EBway. IMTS-86 Report: Putting more power on 
the floor Nov p75 
EKE Automation. Prab takes on ASEA for small- 
er mechanicals, drops GDA as source (T) 


ESAB. Integral setups for welding ae ~ 920 
Jun 
Robot business makes no gains (T) Aug p29 
Welding briefs (T) Sep p47 
= Report: Putting more power on the 


ESAB North America. Robots boost 
ty 64% on weldments (PIA) 


Div, EDM industries. EDM 

(NPE) Jan p130 

Eastern Tool. eens uy) 
jun 


Kodak. Quality on the mend. N.B. 

Apr p101 

ed Cutting-tool management. F. Ma- 

May p105 

SME emerges as secretariat of worldwide MAP- 
users ™m Jul p25 
iefs (T) Jul p27 

Eaton. international briefs (T) Jan p53 
Forging in the age of the FMS. J.A. Vaccari (SR) 


ial intelligence: a tool 
turing. G.H. Schaffer (SR) p83 
. Four-MC FMS operational at 
expanded Milacron Plastics Machinery Group 
plant dan pi7 

computer. 
dling systems to grow (T) 
Basics of AGV wanes. P.P. Bose oA 


GMF enters AGVS market 


p250 
Oct p150 
Sep p61 
Elcam. Of workstations and third parties (T) 


Apr p25 
Eldorado Div, Quamco. Gundrilling pump on NC 


lathe does ‘impossible’ job (PIA) 


Apr p128 
Machine-tool briefs (T) May 
Electro-Craft. 


Information Noncon- 

tact system checks bent tube (T) Oct p31 

Electrolux. Coping with a plant closing. John V. 

Hickey (SM) Mar p79 

buys White Consolidated (T) May p63 
Services. Ch: 


lemmaenteda hina deni meas 
EDM and other cutting at Westec(T) May p31 
hole-pattern capability to three- 
axis machining center (PIA) Dec p88 
City Forge. Forging in the age of the 
FMS. J.A. Vaccari (SR) Jan p101 
ECF-Uddehoim is not an odd couple (T) Mar p41 
Ellwood Uddehoim Steel. maibennie 
an odd couple (T) lar p41 
Free-machining steels. J.A. Vaccent (ry. . 
Ce! p11 
Eltee Pulsitron. Wire-type EDM (NPE) Jen 5130 
EDM (NPE) Feb p148 
Ram-type EDM (MTS) Sep 
— Report: Putting more power on the 


Nov p75 
Elweii-Parker Eleciric. Basics of AGV systems. 
P.P. Bose (SF > Mar p105 
Elyria Mfg. Steel improves screw machining 
Feb p101 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 
Emco Maier. Siant-bed lathe (NPE) Jun p132 


Apr p45 
Energy Dynar:dcs. a 


Engeihard. Welding briefs (T) 
Engemag. Ram EDM (MTS) Sep 
Basics of AGV systems. 
P.P. Bose (SR) Mar p105 
Engineering Technology. More-versatile ma- 
Chines to automate fabrication with advanced 
composites (T) Jun 721 
ry cea CNC drilling ma- 
chine (MTS) Sep p174 
Sales. Cross & Trecker and Cincin- 
a 
in 85 


Feb p41 


Sep psi 
caer ea 
ed Cutting-tool management. F. Ma- 


euntna. _.. Mila- 
Cron top list of machine-tool producers in '85 
iu) Sep p59 
Etamic. Microfinishing bearing surfaces 
Nov p103 
Ethernet. Growth reflected at German show, 
plus wait-and-see on trade restrictions (T) 


Aug p47 
Euclid Trucks. Terex, in Chapter 11, moves off- 
shore Fi 


‘eb p65 

Evans & Sutherland. Robots rout and drill extru- 
Pc Jan p85 
vergreen Engineering Associates. Face 
a May p141 
pgp gga ECG makes instru- 
ment parts. F. Jul p94 

Ewab. TS Repo: Puting more powa on 


Nov p75 
Ewag. Grinders (MTS) Sep p228 
Ex-Cell-O. Ex-Call-O will close its systems divi- 
sion (T) Jan p51 
Quality on the mend. N.B. Freeman (SR) 
Apr p101 
ed Cutting-tool management. F. Ma- 
son (SR) May p105 
Micromachining to millionths. C. Emerson (SR) 
Jul p101 
Cross & Trecker and Cincinnati Milacron top list 
of machine-tool producers in ‘85 (T) Sep p59 
Ex-Cell-O GmbH. New systems (T) Jul p25 
Ex-Cell-O, Micro-Precision Piston- 
assembly cell uses less labor (T) Oct p17 
Excellion Industries. Cross & Trecker and Cin- 
cinnati Milacron top list of machine-tool pro- 
ducers in '85 (T) Sep p59 
Exolon-ESK. hayes mene Mar p31 
Extrude Abrasive flow machines (MTS) 


Extrude Hone, SurfEx Div. Surface roughness 
instruments (MTS) Sep p318 
GraphEx Div. Ultrasonic unit 
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1986 Annual Index 


PE) 
FMC. Four-MC FMS operational at expanded 
Milacron Piastics Machinery Group = m - 
p 
Deep freeze improves products. J.A. Vaccari 


Mar p90 
Basics of AGV systems. P.P. Bose “ ™ 


Mar p105 
cgnns faenateal agranmer A Dec p33 
FMC, Fluid Control Div. A-id robots, ee 

jul 
FMC, Ordnance Div. Value engineering is likely 
to land more plastics in armored ee 5 


ae meses rg Dec p29 
Basics of AGV 
Mar p105 





"aa P.P. Bose (SR) 
At Bombay show If 





Japan already in in(t}) Apr F 
Fab-Tec Div, Lamb Technicon. Robotic briefs 
Jan p37 
Fabbrica Italiana Fresatrici SpA. Bed-mill 
(NPE) Oct p152 
‘abrication Specialties. Robotics briefs (T) 


Aug p29 
Facit AB. IMTS-86 Report: Putting more awe 
on the floor p75 
Factrol. Ramgtsmaushigytenuaaiiins 
together into a working demonstration (T) 
Jun p17 
Scheduling software package (NPE) Jul p148 
Simulation helps schedule shop. ~~ H. Rob- 
bins Jr p106 
Fairchild Data. ‘MAP’ and ‘IBM PC’ pon 
on prog legic control- 
lers (1) May p27 
Fairchild Aircraft composites are 
coated by single-step finishing system (T) 
Feb p43 
Falk. Robots boost productivity 64% on weld- 
ments (PIA) Jun p125 
Fansteel. New alloy fights wear and corrosion 
Jan p39 
Fanuc. Technical change in machine tools 
Jan p87 
Siemens fined for past anticompetitive practices 
in Fanuc CNC distribution (T) Feb p65 
Grinding to millionths without NC. C. Emerson 
Feb 





A peek at MITI's FMS test results 
IBM and INI join MAP development (T) 
At Bombay show, foreign p 
Japan already in (T) 
International briefs (T) May p57 
GMF joins trend toward systems (T) Jun p33 
Micromachining to millionths. C. Emerson (SR) 
Jul p101 
Planned flexible system will build robot subas- 
semblies in batches of one (T) Aug p19 
General Electric and Fanuc combine forces in 
factory automation (T) Aug p21 
Okuma, Yamazaki lead in Japan (T) B.. p63 
Machining center (MTS) Sep p104 
Turning center runs untended Oct p101 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
32-bit CNC unveiled at JIMTOF enables 60 m/ 
min feeds at 1-micrometer resolution (T) 
Dec p17 
Subsidiary spindles — on new Japanese 
machines. J. Jal Dec p76 
Fata E Group. A d guided vehi- 
cles use e parallel-processing method (T) 
Jan p41 
Federal Mogul, Precision Forged Products Div. 
Prize-winning powder-metal parts wage broad 
range of applications (T) jul p43 
‘ederal Products. QA plugs into CAD/CAM, 
GH. Schaffer Apr p81 


CMM (MTS) Sep p311 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Feintool AG. US's first CNC fine-blanking press 
is put to good use by press producer (T) 
Jul p31 
Fellows. Farrel sold, Fellows next(T) Apr p57 
Gear shaper (MTS) Sep p217 
Ferguson Machine. Machine-tool briefs om) 








Ferranti. Bank gives go-ahead for first phase of 
INFAC construction (T) jun p51 
Ferro. Tooling briefs (T) = p29 
Fiberite. Tool materials for composites 
May p94 
Tooling ites with uy) 





} Aug p23 
Fidia. CIM updates forg'ng plant. P.P. Bose 
, Oct 
. Chrysier organizes for high- 
tech buys (T) Jan p47 
Finzer Maschinenfabrik. New outlets (T) 
Feb p57 
IMTS-86 Report: Putting more power on the 
floor 


Nov p75 
First Funding. Farrel sold, Fellows next (T) 


p57 
George Fischer Ltd. New outlets (T) cand 
Machining center (MTS) Sep p1 
= a 
Nov p75 
rune Controls. Computerized cutting-tool 
management. F. Mason (SR) May p105 
Five Dunkes. Blanking press (MTS) Sep p260 
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Flexible Manufacturing 
AGV systems. P.P. eo ge. 

Flow Industries. ‘ech program aims at 
Giaies wunetigy'e ORF Cneaamaitin 
uy) Jul p25 

Flow Systems. Tooling briefs (T) Jan p29 

aici caer. 2 oan 

EDM and other cutting at Westec (T) Nay 81 

) 


1) 
Deep freeze improves products. J.A. Vaccari 


Mar p90 
Press automation in the FRG. J. Jablonowski 
Mar 


Aluminum returns for auto hoods (T) Apr p41 
Quality on the mend. N.B. Freeman (SF.) 
Apr p101 

Predictive maintenance with vibration analysis 

(PIA) Apr p127 
Ford settles on Galfan for tubing (T) May p45 
Vacuum brazing of aluminum reaches —_— 

tion level for car radiators (T) May p45 
Single-pass drilling of con rods Jun p80 
Ford ‘expert system’ trains robot-repair techni- 

cians on the spot (T) Jul 
The Maserati in "sfuture(T) Jul p53 
Or use 3-flute drills at lower drill thrust (T) 


Aug p25 

Friction welding joins plastic-materials to seal 
automotive bumper covers (T) Aug p33 
Artificial intelligence: a tool for smart Prec 
turing. G.H. Schaffer (SR) Aug p83 
Assembly ease: it's all by design. N.B. — 


Ford's new $2.8-million sheetmetal FMS fea- 
tures 300 punches, laser cutter (T) Nov p29 
Pacts swap raises for job security (T) Dec p33 
Barcode standards aid Detroit. J.R. Loeffier 
Dec p73 
Foredom Electric. Bearings (MTS) Sep p366 
Forges de Courcelles. Forging in the age of the 
FMS. J.A. Vaccari (SR) Jan p101 
Form Grind. EDM and other cutting at Westec 
1) May p31 
Formtechnic. Surface grinders (NPE) Jun p134 
IMTS-86 to showcase automation, systems 98 
Jul 
Surface grinder (MTS) Sep p134 
Fort Wayne Anodizing. Forming briefs o 


Foseco. UK-show exhibitors unveil their latest 
Dec 


p23 
Fred V. Fowler. IMTS-86 to showcase automa- 
tion, s\ 
SPC software (MTS) 
Portable bore gages (NPE) 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Foxboro. ECG makes instrument =. F. 


Mason 
Framingham Industriai Supply. oui peo 
to carbide surfacing Jan 
Basics of AGV —— P.P. 
Bose (SR) Mar p105 
Fritz Heckert Combine. Leipzig fair reflects 
GDR push to FMS (T) May p55 
Fritz Werner Machine Tool. Distributorship 
opened by Motch (T) Mar p59 
At Bombay show, substantial foreign presence. 
Japan already in (T) Apr p59 
Modular fixtures for special parts Jun p82 
Frost. Shared facility would make parts (T) 
Mar p57 
Frost & Sullivan. Auto industry may drive up tool 
sales Jul 


European PLC sales to grow 18% (T) Novp31 
Europe to spend $16-billion on water (T) 

Nov p45 

predicts factory data-collection market to 

jump 37.5% annually (T) Dec p29 

Froude New systems (T) Feb p25 

Fuji Electric. IMTS-86 Report: Putting more 

power on the floor Nov p75 

Fuji Seiki. IMTS-86 Report: Putting more power 

on the floor Nov p75 

Fulton Tool. NTMA elects Carr chairman ‘ny pS 

May 

Furane Plastics. Tool materials for composites 

May p94 

Future Computing. Manufacturing applications 
of microcomputers to triple in five years (T) 

Feb p27 


G 
G&W Machine. Distributorship opened by 
Motch Mar p59 
GDA GmbH. Prab takes on ASEA for smaller 
mechanicals, drops GDA as source (T) 


Nov p35 
GE Fanuc Automation. General Electric and 
Fanuc combine forces in factory automation 
m Aug p21 
GE-CAE international. Of workstations and 
third parties (T) Apr p25 
GFM (see also American GFM). Forgi 
age of the FMS. J.A. Vaccari (SR) 
GMF Robotic briefs (T) 


p2: 
ing in the 
Jan p101 
Jan p37 


Robotics outlook for 1986: slower growth, GMF 

domination Feb p41 

Robotics briefs (T) Feb p43 

1BM and INI join MAP development (T) gl on 
time can 





controllers pie 
ag tyes mcr el ‘t5neerh tiple 
period (T) Apr p37 
eek ben sonbarentoinentts Jun p33 
GMF enters AGVS market through 
with Eaton-Kenway (T) jun p39 
eum sue oaians hr tien shite EE 
construction (T) Jun p51 
Garry robot NER) Jun p143 
Planned flexible system will build robot subas- 
sembiies i Aug p19 
Aug p29 
Oct p101 
Robotic system seein 


GM sets sights on cost reduction. D. 


superior materials 
GTE Valeron. neneeneaiinne: 


Piss p68 
Mar p164 


floor 
GTE Valeron, Digital Techniques Div. 
system (NPE) Apr p144 
IMTS-86 to showcase automation, meme - 
GTE Valeron, Modco Tools Div. Camshaft 
machining Jun p91 
GTE Valeron, Valenite Div. Cutting too! doubles 
as probe Feb 
How would you make this part? F. Mason 
Jun p77 
IMTS-86 to showcase automation, systems 


Jul p8 

Carbide inserts (MTD) Sep p289 
Milling cast iron with silicon-nitride inserts 

Dec p67 

Indexer adds hole-pattern capability to three- 

axis machining center (PIA) Dec p88 

GWI Engineering. Welding systems gain spe 

p4 


Galimeyer & Livingston. Machine-tool people 
Oct p43 


IMTS-86 Report: Putting more power on the 
floor Nov p75 
Gardner Machine, Litton Ind Automation Sys- 
tems. IMTS-86 to showcase automation, sys- 
tems Jul p8 
Disk grinder (MTS) Sep p234 
Garrett Turbine Engine. Simulation helps 
schedule shop. James H. Robbins Jr 
Oct p106 
. IMTS-86 to showcase automation, 
systems Jul p8 
Grinder (MTS) Sep p237 
Gemcor. Robotic briefs (T) Oct p29 
Gemenis SA. CNC lathe (MTS) Sep p138 
General Broach & Engineering. Broaching ma- 
chine (NPE) Apr p133 
Machine-too! briefs (T) Nov 
General Carbide. Tooling briefs (T) 
General Quality on the mend. N.B. 
Freeman (SR) Apr p101 
Study compares joining techniques (1) ar | p39 
6d Cutting-tool management. F. 


. Ma- 
son (SR) 
General 


raises for job security (T) 
General Electric. Manufacturing applications of 
to triple in five years (T) 
Feb p27 
Surface inspection is automated (T) Feb p39 
Focus on advances in manufacturing Feb p102 
IBM and INI join MAP development (T) Mar p29 
AF funds advanced manufacturing in -— of 
superior aircraft engine (T) jar p33 
Press automation inthe FRG. J. Jalon 


jar p94 
CNC conversion boosts lathe vibieiag +d aoe 
Mar p’ 
CMM speeds inspection of avionic parts (PIA) 
Apr p128 


‘MAP’ and ‘IBM PC’ topics at conference on pro- 
grammabie-logic controliers (T) May p27 
NC programs on credit card (T) May p29 
Integral setups for welding cells (T) dun p29 
People and automation (SR) Jun p97 
Gasketing method cuts material costs (T) 


New NSF program targets technology (T) 


What's new in metalworking research Jul p79 
Micromachining to millionths. C. Emerson (SR) 
Jul p101 
CNC machine drills 0.004-in.-dia holes (PIA) 
dul 9129 
General Electric and Fanuc combine forces in 
factory automation Aug p21 
Different slant on milling airfoils (T) Aug p25 
Machining center reduces downtime (PIA) 
Aug p106 
New GE-PPG venture promises more-versatile 
composite sheet stock (T) Pa p47 
Industrial computer (MTS) Sep p277 
System automates robotically applied — 
spray thermal coatings (T) Nov p43 


Sa eee ee oe ene ee 


operations 
Dec p17 


Robots automate electronics assembly (PIA) 
May p133 


General Electric, 

Welding-seam tracker (NPE) 

Weld-seam trackers move toward improved ac- 
curacy, faster speed (T) Jun p21 

General Business. 


Specialty 
Making CBN easier to use Jan p82 
General Motors. Automated guided vehicles 
use parallel-processing method (T) Jan p41 
GM studies US machine-tool firms. One prob- 
lem: the way automakers buy (T) Jan p45 
What GM would like its suppliers to do (T) 
Jan p47 
Chrysler organizes for high-tech buys (T) 
Jan p47 
Putting MAP to work Jan p75 
Forging in the age of the FMS. J.A. Vaccari (SR) 
Jan p101 
CNC machines improve finish on door frames 
(PIA) 
Headchangers serve as 
transfer lines running (T) 
Manufacturing =n of microcomputers 


ee re 


Fault-tolerant software for CIM (T) Mar p27 
Press automation in the FRG. J. Jablonowski 

lar p94 
Unimation reflects grown-up industry (T) 


Daewoo expansion anticipates US sales (T) 


Quality on the mend. N.B. Freeman (SR) 

Apr p101 
‘MAP’ and ‘IBM PC’ topics at conference on pro- 
gr controllers (T) rod p27 
Robotic briefs May p41 

GM trains 400,000 on hazards. P.P. Bose 
May p100 
Integration briefs (T) Jul p27 
IMTS-86 to showcase automation, systems 08 

Jul 

Systems: the issues for the integrators (T) 

Aug p17 


lug Pp 
Just-in-time at Hewlett-Packard. Pauli Kemezis 
Aug 
GM, Hitchiner team on casting research (T) 


Welding systems gain market (T) Sep p47 
SME sponsors manufacturing contests for col- 
lege si m Oct p47 
CIM updates forging plant. P.P.Bose Oct p95 
ITI closes & -vn its robotics laboratory (T) 
Nov p37 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
GM sets sights on cost reduction. D. Whiteside 
Nov p109 
Pacts swap raises for job security (T) Dec p33 
The AM Award: Dr John A. Simpson Dec p58 
Motors, B-O-C Group. — tooling 
cuts Saturn leadtime (T) Mar 
Basics of AGV systems. P.P. Bose (SR) 
Mar p105 
"86 vehicles rely on coated steels p94 
Innovative manufacturing makes forging com- 
petitive for stee! camshafts (T) May p31 
Cold punch to the rescue (T) May p33 
Microfinishing bearing surfaces 
General Motors, Buick Motors Div. Free-machi- 
ning steels. J.A. Vaccari (SR) 
General Motors, Cadillac Motor Car Div. 
gon turning for special work. F. Mason 
Aug p72 
General Motors, Chevrolet Pressed Div. 
Robotic welding for stainless manifolds (T) 


p45 
General v7olet-Pontiac-Canada. 
Basics of AGV systems. P.P. Bose (SR) 
Mar p105 
MAP-compatible robots nearly ready to _- on- 
line at Corvette plant (T) lay p39 
Camshaft machining e p9t 
Robotic water-jet line for auto grilles (T) Jul p35 
Gasketing method cuts matorial costs (T) 
Jul p39 
Piston-assembly cell uses less labor (T) Oct p17 
GM sets sights on cost reduction. D. Whiteside 
Nov p109 





p 
Ghieimetti. LCD punch/reader (MTS) Sep p281 
=, aap NC programs on credit 
May p29 

Giddings & Lewis. New cutters standardize mill- 
ing Feb p85 
page op milling and new machining 
centers at 23rd Westec (T) 


May p29 
IMTS-86 to showcase 


Jul p8 
Cross & Trecker and Cincinnati Milacron top list 
of machine-tool 


Apr p27 
Computerized cutting-tool management. F. Ma- 


son (SR) 
FMS transforms boring shop 
Giddings & Lewis/Bickford Machines. Machine 
cuts production time 67% on i 
oe pumps (PIA) 


Gleason. Cross & Trecker and Cincinnati Mila- 
Cron top list of machine-tool producers in > 


Gleason Works. Bevel and hypoid generator 
S$) Sep p218 

Sep p220 

Sep p222 

Sep p222 

Globe T . Grinding to millionths 

without NC. C. Emerson Feb 

Goetze. Machine-tool briefs (T) Aug p43 
Goldman Financial Services. Machine-tool 


briefs (T) Sep p61 
Gomiya Machine Tool Group. Machining un 
(NPE) Nov pt 

— Intemational. $2-million to advance 


ics (T) Sep p45 

Thin-fim CVD/PVD market to hit $2.1-bilion by 
1995, says Mm Nov p39 

Goss & DeLeeuw Machine. Leemtiaaa °* 


New outlets (T) 

Gould. Putting MAP to work Jan p75 

MAP gateway (NPE) Feb p159 

1BM and INI join MAP development (T) Mar p29 

New systems (T) Apr p27 

Supreme Court forbids states’ debarring antiuni- 
Apr p51 


Oct p43 


on companies (T) 
‘MAP’ and ‘IBM PC’ topics at conference on pro- 
controllers 


SM) 
Greco Systems. Modular system (NPE) 
Oct 


IMTS-86 Report: Putting more power on the 
floor Nov p75 
Greenfield Industries. en tee 


Greenfield Tap & Die. Taps (NPE) Dec p90 
Greenleaf. Tooling briefs (T) 
Gries/Dynacast. Hot-chamber onus re 27 
m May p33 
Grindal. SI stays competitive with CNC 
grinding (P (PIA) Feb p141 
Grinders For industry. IMTS-86 to — 
automation, systems Jul p8 
Grinding poor here Radial relief on oe 
step tools (T) ‘eb p33 
Grinder (MTS) on p230 


New outlets (T) 

Software package (NPE) 

Grumman Aerospace. Researchers 
eet macy 

Systems: the issues for the integrators (T) 


computer integration 
Mac makes NC programming easy. F. Mason 
Dec 
Systems. ae 
. 
high-tech buys (T) jan p47 
be aha Grooved poe F. 


Apr p84 
eau Corp of USA. Biast-finishing system 
(NPE) May p168 


Grumman Data 
case CIM (T) 
Gulfstream 


H 
HEM. IMTS-86 Report: Putting more power on 
the floor Nov p75 
HMT Intemational. At Bombay show, substan- 
tial foreign presence. Japan already in (T) 
Apr 


IMTS-86 to showcase automation, systems se 
Jul 
Sep p144 
for 


c : steadyrest 
works like a hollow lathe spindle (T) Jun p23 
Hahn & Kolb. Profiler (MTS) Sep p183 

Grinder (MTS) Sep 
machine (NPE) Oct p158 

UK builders foresee growth. S. Bullock 

Nov p112 
Hal Tech. ee 
1 
Halbrecht Aesociates. CIM ee 
quadruple (T) Oct p19 
Hallidie Machinery. AMTDA installs officer slate 
m Jun p43 
Sep p118 
jachine-tool 


Lathe (MTS) 
Haas 


Hamai. Machining center (MTS) 
Hamai Machine Tools of America. M: 
briefs (T) 
Machining center (NPE) 
Hamar Laser instruments. IMTS-86 Report: 
Putting more power on the floor Nov p75 
Hansvedt Industries. Wire EDM (MTS) 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Harbour Group. Tooling briefs (T) Nov p29 
Bros. AMRF test run demonstrates 
flexibility of data-driven manufacturing (T) 
Jan p19 
Accuracy enhancement for machining 
is demonstrated at AMRF i Jan p31 
Grinding to millionths without NC. C. Emerson 
Feb p92 
Focus on advances in manufacturing Feb p102 
How would you make this part? F. Mason 
Jun p77 
IMTS-86 to showcase automation, systems 


Jul p8 
NBS ceils built into MAP network (T) Sep p35 
Robotized cell (MTS) Sep p131 
The AM Award: Dr John A. Simpson Dec p58 


Mar 
Five-axis CNC laser system trims complex mo- 
torcycle stampings (T) Jul p31 
. Market for computer-controlied 
materials-handling systems to grow (T) 
Mar 


p43 
Harper Surface Finishing Systems. CNC fin- 
ishing cell (MTS) Sep p341 
Harris. Computer briefs 1 


Systems. 

for computer-controlied materials-handling 
systems to grow (T) jar p43 
Hauni-Blohm-Schaudt. IMTS-86 Report: Put- 
ting more power on the floor Nov p75 
Hauser. IMTS-86 Report: Putting more —_ 
on the A Nov p75 
Metals. Deep freeze i re prod- 

ucts. J.A. Vaccari 


the floor 
Heckler & Koch. IMTS-86 to showcase automa- 
tion, systems = A 
Machine-tool briefs (T) 
Diamond-wire saw has endless wre(nsen rs 
CNC mill (MTS) Sep p1 
IMTS-86 Report: ruled ein enue tee 
floor Nov p75 
Heid. Hungary's push to automation. K. Rav- 
asz Jul p95 
Heidenhain. Controls briefs (T) Apr p27 
Leipzig fair reflects GDR push to FMS (T) 
May p55 
Contouring control (NPE) May p158 
Micromachining to millionths. C. Emerson a 
Jul p101 
CNC machine drills 0.004-in.-dia holes yi. ian 
jul p 
NC (MTS) én p279 
— Report: Putting more power on the 
Nov p75 
tem Punch press (NPE) Feb p150 
IMTS-86 to showcase automation, systems 


Jul p8 

Punch presses (MTS) Sep p264 
Heinemann Saw. Tooling briefs (T) Jul p29 
Heiser. Forging in the age of the FMS. J.A. Vac- 
cari (SR) Jan p101 


Personal computers spark a 
CAE and CAD/CAM systems (T) 
Caress Raped tae plant. P.P. Bose 


Sliding-headstock machine (NPE) po 138 
Chucker (MTS) Sep p136 
Lathe (MTS) Sep p137 


Hitachi Seiki. Japan's machine-tool builders 

enjoy sales gain in past fiscal year (T)Jan p53 

Bpper substantial presence. 

in (1) 

mithaatectaiaans enunetion, eta 

Jul p8 

Cross & Trecker and Cincinnati Milacron top list 

tool 


(1) 
Hitchiner Mfg. GM, Hitchiner team on casting 
research (T) 
Hobart Brothers. Robotic welding for stainless 
manifolds Apr p45 
Aug p29 
Aug p33 
Sep p47 
Nov p45 
Die forgings and screw-machine 
parts are inviting to PM-parts makers (T) 
Jan p37 
Hoffmann Filter. Filtration system (MTS) 


p363 
Sep p61 


Robot business makes no gains (T) 


Hofler. New outlets (T) 
pear ners center (MTS) oan p308 
Holbrook Machine Rebuilders & Knee 
mill (MTS) naa p192 
Holke. Knee mill (MTS) Sep p192 
Hollis Automation. Cross & Trecker and Cincin- 
nati Milacron top list of machine-tool produc- 
ers in '85 (T) Sep p59 
Honda. At Bombay siiow, substantial foreign 
presence. Japan already in (T Apr p59 
Honda of America. Honda and UAW: a pattern 
to watch (T) Mar p53 


"86 vehicles rely on coated steels Apr p94 
UAW calls halt to Honda fight (T) May p67 
Voice-recognition systems talk to 

MAP, work on shop floor (T) Jan p21 
Robotic setup for dip-soldering (T) Feb p41 
Truck builder adds robots for beading and spray- 
sealing on body-assembly line (T) Mar p37 
Welding briefs (T) Mar p45 
Depositing silicon for solar ceils (T) Apr p43 
Honeywell sponsors program for master’s de- 
gree in CIM (T) May p65 
Prab expands available skills (T) Jun p33 
Development tool for MAP (NPE) Aug p120 
IMTS-86 Report: Putting more power on the 
floor 


Test system (NPE) 

Honeywell Information Systems. 
from management to shop floor works at AMS 
m Aug p17 


Systems: the issues for the integrators (T) 
pi7 
Houdaille Industries. Houdaille: ‘meuniantien 
eign tie (T) Feb p57 
Hougen Mfg. eh" 


IMTS-86 to showcase automation, systems 


integration briefs (T) 

GM sets sights on cost reduction. D. Whiteside 
Nov p109 

ee ee 


pss 
Huntington Alloys. Forging mechanically al- 
— ee 


p250 
= bi talent 


May p55 
Hydra-Tool. Machine-tool briefs (T) rm p49 
Machine-tool briefs (T) Aug p43 


, Automated Handling Div. 

AGV systems. P.P. Bose (SR) 
Hyundai Motor. ere 
yun ps3 


| 
IBM. Toward intelligent CIM workstations (T) 
Jan p21 
CAD system for tuoing (7) Jan p23 
Software for IBM PC operates robots (T) 


Putting MAP to work 

Robots rout and drill extrusions 

Software (NPE) 

Fao cting wih softwar for IBM PCC 


IBM takes lead in CAD/CAM, CAE (T) Fee p29 
Software makes JIT practical (T) Feb p29 
Metcut’s CUTDATA machinability database is 

all Feb p29 


briefs 
‘MAP’ and ‘IBM PC’ topics at conference on pro- 
grammable-logic controllers (T) May p27 
Ceils automate jet-disk output. A. Ashburn 
May p87 


Computerized cutting-tool management. F. Ma- 
May p105 


Jun p17 


Fixturing to drill curved sheet (T) 

Winding filaments the hard way (T) Oct p29 
CIM curriculum established at OCC (T) Oct p47 
CIM updates forging plant. P.P.Bose Oct p95 
Assembiy ease: it’s all by design. N.B. yo 


— helps schedule shop. James H. Rob- 


Oct p106 
water < trims aerostructure parts (T) Nov a 
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1986 Annual Index 


Mac makes NC programming easy. F. Mason 
Dec 
18M Manufacturing Systems 1BM 
and INI join MAP development (T) Mar p29 
1CAM. Computer briefs (T) Sep p35 
ICI. Long fibers improve injection — Ww 
ug 
ILM. IMTS-86 Report: Putting more power on 
the floor Nov p75 
IMTA. IMTS-86 Report: Putting more power on 
the floor Nov p75 
INA creme. Linear bearings (MTS) Sep p60 
IRD Mechanalysis. Machine monitor (NPE) 
Feb p166 
Predictive maintenance with vibration analysis 
(PIA) Apr p127 
ISi Mfg, DynaMatic Div. Palletchanger triples 
machine's productivity (PIA) Feb p139 
ITM. Software for IBM PC operates robots (T) 
Jan p37 
ITP Boston. Computer glitch! What happens to 
ee 


tu) 
Computerized cutting-too! management. F. Ma- 
son (SR) May p105 
ITT Cannon. Computerized cutting-tool man- 
agement. F. Mason (SR) May p105 
ITW Woodworth. IMTS-86 Report: Putting more 
power on the floor Nov p75 
thly Industries. IMTS-86 to showcase automa- 
tion, systems Jul p8 
Fabricating cell (MTS) Sep p257 
=" Report: Putting more power on the 
Nov p75 
a Turning center (NPE) Jan p130 
— Tool Works. Computerized cutting-tool 
management. F. Mason (SR) May p105 
Tooling briefs (T) Aug p27 
—- IMTS-86 Report: Putting more power on 
Nov p75 
soon - Putting the technology from 
the exhibits together into a working demon- 
stration (T) Jun p17 
imperial Stamping & Engraving. IMTS-86 Re- 
port: Putting more power on the floorNov p75 
InFiSy Systems. |MTS-86 to showcase automa- 
tion, systems Jul p8 
Software package (NPE) Oct p154 
Inco. Robotic briefs (T) May p41 
Index. How would you make this part? F. 
Mason Jun p77 
Turn-mill center (MTS) Sep p132 
Universal turret automatic (MTS) Sep p135 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Turning machine (NPE) Nov p142 
industrial Metal Products. mea bear- 
ing surfaces Nov p103 
Industrial Networking. IBM and INI join MAP 
development Mar p29 
‘MAP’ and ‘IBM PC’ —_ at conference on pro- 
May p27 
IMTS-86 Report: "Putting more power on the 
Nov p75 
jo. Services. Robots 10 showcases turn- 
key and fully developed handling systems (T) 
Jun p31 
industrial Technical Concepts. Computerized 
Cutting-tool management. F. Mason (SR) 
May p105 
industrial T institute. ITI closes down 
its robotics laboratory (T) Nov p37 
industrial Training. Integrating QA a theme at 
quality show, which drew 22,200 attendees 
(1) Jun p29 
Industrias Romi SA. New outlets (T) Jun p47 
Artificial i : a tool for smart 
manufacturing. G.H. Schaffer (SR) Aug p83 
Ingersoll Cutting Tool. End-mills (NPE) 


EDM and other cutting at Westec (T) 
Tooling briefs (T) 
End caps (NPE) 
Ingersoll Engi 








Computerized cutting-tool 
May p105 
Nov p25 
Jan p27 
Milling Machine. Cells automate jet- 
disk output. A. Ashburn May p87 
New outlets (T) Jun p47 
Modular fixtures for special parts Jun p82 
Automated drilling of composite wing assem- 
blies replaces 275 drill plates (T) Sep p37 
Cross & Trecker and Cincinnati Milacron top list 
of machine-tool producers in '85 (T) Sep p59 
CAD/CAM software for information flow from 
design through manufacturing (T) Dec p19 
Ingersoll-Rand. ManTech program aims ~ 
bringing gy to USAF subcex 


ment. F. Mason (SR) 
Navy facility to showcase CIM (T) 
Ingersoll GmbH. EDM (NPE) 





Jul 325 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Iniand Steel. Continuous casting makes better 
steel (T) Fi 
Steel improves screw machining 
"86 vehicles rely on coated steels 
Labor gives trade top priori 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 
Innocenti Santeustacchio. New outlets (T) 
Feb p57 
Integrated Computer Systems. Artificial intelli- 
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oe + eee . GH. 
fter (SR) 
Products UK builders 
foresee growth. S. Bullock Nov p112 
Intel. Sastre systems talk to MAP, 
work on shop floor Jan p21 
lob and Ul jot MAP sovatopment (T) Mar p29 
Why servo response time can be critical for robot 
controllers Apr p27 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
32-bit CNC unveiled at JIMTOF enables 60 m/ 
min feeds at 1-micrometer resolution 
Dec p17 
interAmerican investment Group. Farrel sold, 
Fellows next (T) Apr p57 
Interactive Medical Communications. GM 
trains 400,000 on hazards. P.P. Bose 


May p100 

Intergraph. IBM takes lead in CAD/CAM, CAE 
Feb p29 

integration briefs (T) Jul p27 
— Report: Putting more power on the 
Nov p75 

ona Putting the technology from the 
= togener into a working demonstra- 


Jun p17 
waa management at work 
International Laser 
machining center (NPE) 
Laser briefs (T) 
IMTS-86 to showcase automation, systems 
Jul 


Aircraft-engine builder turns to new YAG-laser 
Griller with adaptive control (T) Aug p27 
Laser materials-processing centers (MTS) 
Sep p160 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
inti Lead Zinc Research Organization. Ford 
settles on Galfan for tubing (T) May p45 
scar Ceramics. Tooling briefs (T) Apr p31 
Tooling briefs (T) Jun p27 
Iscar Tools. Multifunction insert can 
groove, recess, face-groove, cutoff, and 
plunge and turn (T) Oct p21 
Iscar Mztals. Small tools get play at shows (T) 
Jun p23 


Grooving holders (MTS) Sep p297 
Inserts (NPE) Dec p92 
Iseli. How would you make this part? F. Mason 
Jun p77 
Ishikawajima-Harima Heavy Industries. A peek 
at MITI's FMS test results Feb 
Isuzu. At Bombay show, substantial foreign 
presence. Japan already in (T) Apr p59 
Itellicorp. Artificial intelligence: a too! for smart 
manufacturing. G.H. Schaffer (SR) Aug p83 
ltoman USA. Machining center (MTS) Sep p107 
ltran. New agreement on machine vision (T) 
Jul p37 
Vision '86 a real show, with practical, poppe 
floor vision systems (T) 
PC p166 


Iwashita. Machining center (MTS) po p07 


J 
J&K Mig. Mac makes NC programming easy. F. 
Dec 


Products. How would you make 


J 
JE. Pressurized coolant cleans CBN wheel (T) 


Sep p39 
JK Lasers. Fiber-optic beam-delivery system 
highlights laser exhibits at Westec (T) 
May p37 
Japan Machine Tools. Boring and milling 
machine (NPE) May p145 
Japax/McWilliams Machinery Sales. Tool-and- 
die shop supplements EDM with laser cutting 
Apr p33 
EDM and other cutting at Westec (T) May p31 
Fiber-optic beam-delivery system highlights la- 
ser exhibits at Westec (T) May p37 
New outlets (T) Oct p43 
= Report: Putting more power on the 


Nov p75 
Jasco oe Teste Tooling briefs (T) Jun p27 
Jergens. Computer briefs (T) Nov p31 
= Report: Putting more power on the 
Nov p75 
Forgings. Innovative manufacturing 
makes forging competitive for steel camshafts 
(1) May p31 
Jet Edge. Machine-tool briefs (T) Nov p53 
Jones & Lamson Div Textron. J&L sues over 
live-tool patent (T) Nov p51 
Jones & Lamson Div, Textron. Machine-tool 
briefs (T) Jul p49 
What's new in metalworking research Jul p79 
Turning center runs untended Oct p101 
— Report: Putting more power on the 
Nov p75 
Tooig retrofit yields single-digit setup Dec p69 
& Shipman. Cylindrical grinder (MTS) 
Sep p227 
UK builders foresee growth. S. Bullock 

Nov p112 

Jorgensen. Turning center runs untended 
Oct p101 
Jungheinrich. Basics of AGV systems. P.P. 
Bose (SR) Mar p105 

K 

K&M Machining. Solid-carbide drills extend tool 
life (PIA) Jul p131 
K&M Screw Machine Products. Stee! improves 


screw machining Feb p101 
Free-machining steels. J.A. Vaccari (SR) 


Oct p115 
KTM Ltd. At Bombay show, 
presence. Japan already in (T) Apr p59 
ee — 
jan pi 
CM update fring lant. P.P.Bose Oct p95 
MTS) 


lun p43 

Kanzaki Kokyukoki Mfg. Drilling cra) 
pl 

Subsidiary spindles sprout on new Japanese 

machines. J. Jablonowski Dec p76 

Kapp & Co. Mag-lev bearings for creep oer 

7 


Kardex. The AM Award: Dr John A. Simpson 
Dec 


Kasto. Growth reflected at German show, plus 
wait-and-see on trade restrictions (T)Aug p47 
Kaufman Mfg. Machining center (NPE) 


Apr p138 
Machining center (MTS) Sep p105 
Kawasaki Steel. Butt-welding coils of oo 


steels (T) 
At Bombay show, substantial foreign Pint nal 
Japan already in (T) 
& mahal Basics of AGV systems. 
P.P. Bose (SR) Mar p105 
New systems (T) Apr p27 
Cross & Trecker sets private show (T) May p63 
Computerized cutting-tool managen.ent. F. Ma- 
son (SR) May p105 
Owners of ‘basic-concept'’ patent for FMSs start 
procedures to collect 2% (T) Jun p17 
Machine-too! briefs (T) Jun p47 
Machine-tool people (T) Oct p43 
Kellenberger & Co. Grinder (NPE) Nov p144 
Kelly Air Force Base. System checks 5000 
engine parts (T) Jan p31 
Kemppi. Welding briefs (T) Feb p41 
Kennametal. Tooling briefs (T) Jan p29 
Focus on advances in manufacturing Feb p102 
Chipbreaker system, Kyon 3000 inserts, and 
tool-ID chip added by Kennametal (T) Apr p29 
Quick-change robotic tooling (T) Apr p39 
Quality on the mend. N.B. Freeman (SR) 


Apr 
Deep-grooving system (NPE) Apr p149 
Turning equipment at Westec show (T) May p29 
Small tools get play at shows (T) Jun p23 
IMTS-86 to showcase automation, systems 
Jul 


Coated-carbide milling grade (MTS) Sep p292 
— Report: Putting more power on the 
Nov p75 
Toone retrofit yields single-digit setup Dec p69 
Kevex. Metals tester makes house calls. N.B. 
Freeman Nov p110 
Kinefac. Finished shafts for small motors pro- 
duced by cold forming system (T) May p25 
Tool. $1-million grant from 

NMTBA to fund start of research center (T) 
Jun p41 
Machine-tool briefs {T) Aug p43 
Three-axis spindles lend flexibility to rotary 
transfer machines (T) Nov p25 
Kirloskar Ltd. At Bombay show, substantial for- 
eign presence. Japan already in(T) Apr p59 
Kitamura Machinery. CNC speeds ae 


ing 
Ultrahigh-speed milling and new pr eeee | 
centers at 23rd Westec (T) May p29 
= Report: Putting more power on the 
Nov p75 
euneidary spindies sprout on new Japanese 
machines. J. Jablonowski Dec p76 
Kitcten and Walker. Radial drill (MTS) 


p 
Klingeinberg. Creep-feed grinders bar! 


Gear-inspection a (MTS) 
Klockner-Moeller. ‘MAP’ and ‘IBM PC’ topics at 
conference on programmable-logic control- 
lers (T) May p27 
PLC (NPE) Jun p149 
Kobe Steel. A peek at MITI's FMS test results 
Feb p98 


New steel optimizes cold-forging, and induction 
hardening, too (T) May p41 
Koehring Cranes & Excavators, Amca Interna- 
tional. G&L names new president (T) Mar p59 
Joseph Koepfer & Sohne. Gear-hobbing ma- 
chine (MTS) Sep p217 
Kokusai Koki America. Grinder (NPE)Nov p142 
Kolb. Distributorship opened by Motch (T) 
Mar p59 
Kolimorgen. Mag-lev bearings for creep feed 
(1) Nov p27 
Komar. Al-lithium welding project planned (T) 
Jul 


Komatsu. Japan's machine-tool builders enjoy 
sales gain in past fiscal year (T) Jan p53 

Subsidiary spindles sprout on new Japanese 
machines. J. Jablonowski Dec p76 

Komatsu America. IMTS-86 to showcase auto- 
mation, systems Jul 

New outlets (T) 

Machining center (MTS) 

Boring center (MTS) 

Stamping presses (MTS) 

Komet. IMTS-86 Report: Putting more power on 
the floor Nov p75 


ee ee Bender (NPE) Apr p138 
beam- 


Systems. Fiber-optic 
“avery ne highlights laser exhibits at 


rte} 

FP 
Korea Machine Tool Manufacturers’ eo 
Mood is ae at Seoul international ma- 


combine forces in factory automation (T) i 
Aug p21 
Koyo Machine. IMTS-86 Report: Putting more 
power on the floor Nov p75 
Krautkramer-Branson. Interface (NPE) = 
pl 
H.R. Kreuger Machine Tool. Kreuger partici- 
pates in Michigan pilot program for technolo- 
gy transfer Dec p35 
Krupp Widia. Tooling briefs (T) Feb p33 
= Putting more power on the 
Nov p75 
wan (NPE) Dec p91 
Kummer America. IMTS-86 to showcase auto- 
mation, systems wie ps 
Chucker (MTS) p p136 
Kuraki. Boring and milling machine wwe 
May p145 
Manufacturing. Clean room in a machine 
shop. N.B. Freeman Mar p87 
Kurta. Mac makes NC programming easy. F. 
Mason Dec 
Applied intelligence. Putting the tech- 
nology from the exhibits together into a work- 
ing demonstration (T) Jun p17 
Integration from management to shop floor 
works at AMS (T) Aug p17 
Vvice-driven terminal (NPE) Aug p118 
Kutmor Tools. IMTS-86 to showcase automa- 
tion, systems Jul p8 
Cutters (MTS) Sep p 
Kyocera. Joining ceramic to metal parts (T) 


Aug p33 

Kyoritsu Seik!. IMTS-86 Report: Putting » more 
power on the floor Nov p75 
Kysor Industrial. Kysor selis off machine-tool 
unit (T) Apr p57 


L 
lelding & Cutting Systems. Welding 
torch cuts downtime (PIA) May p135 
LCI. Tooling briefs (T) Feb p33 
Tooling briefs (T) Aug p27 
LCi Super Tools. End-mills (NPE) May p167 
LK Tool. Four-MC FMS operational at expanded 
Milacron Plastics Machinery Group plant (T) 
Jan p17 
System checks 5000 engine parts (T) Jan p31 
IMTS-86 to showcase automation, systems 


L-TEC W 


Jul p& 

Flexible manufacturing system (MTS) Sep p104 

IMTS-86 Report: Putting more power on the 

floor Nov p75 

LMC. IMTS-86 Report: Putting more — on 

the floor Nov p75 

LNP. Long fibers improve injection — AY} 
Aug 


LNS America. IMTS-86 Report: Putting more 
power on the floor Nov p75 
LSI. IMTS-86 Report: Putting more -_ onthe 
floor Nov p75 
LTV Aerospace & Defense. MMC rocket case 
passes firing test (T) Feb p49 
LTV & Defense, Vousht Aero Prod- 
ucts Div. Basics of AGV systems. P.P. Bose 
(SR) Mar p105 
Water-jet trims aerostructure parts (T) Nov p27 
LTV Steel. '86 vehicles rely on coated steels 


Apr p94 
Labor gives trade top Aug p47 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 
LVD. CNC brakes boost output May p93 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Forming CAD/CAM/CAE package (NPE) 
Nov p155 
La Salle Steel. How \.ould you make this part? 
F. Mason Jun p77 
Cross & Trecker and Cincinnati Milacron top list 
of machine-tool producers in ‘85 (T) Sep p59 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 
LaFiet Diamond Tools. Rotary EDM cuts Pcp 
tools. F. Mason Mar p97 
Lach Diamond. Tooling briefs (T) Jan p29 
Tooling briefs (T) Jun p27 
Lakshmi Machine Works. At Bombay show, 
substantial foreign presence. Japan already in 


Apr 

Lamb Technicon. Machine-tool briefs (T) 
Jul p49 
Cross & Trecker and Cincinnati Milacron top list 
of machine-tool producers in '85(T) Sep p59 
Lamb Technicon, Lamb Welding Systems Div. 
pyre gs people p43 
— Lamb. Single-pass _— ed con 


waned R. Lance. Machine-tool briefs im 


Landis Tool, Litton industrial Sabai 
tems. Grinding to millionths without NC. C. 
Emerson Feb p92 
Programmable grinders simplify crankshaft pro- 
duction (PIA) Mar p137 
Cylindrical — (MTS) Sep p227 
Grinders (MTS) Sep p230 
Cam grinder (NPE) Oct p152 
IMTS-86 Report: Putting more power on the 





floor 
Lars. Milling machine (NPE) 
Copy milling and engraving machine wee) 


Jun p136 
Machine-tool 


Laser Machining. Some findings in cutting com- 
ites (T) Aug p29 
Laser Photonics. Laser briefs (T) Oct p25 
Laser Technology. Cutting composites with dia- 
mond wire (T) Apr p29 
Laserdyne. Five-axis CNC laser system trims 
complex stampings (T) Jul p31 
IMTS-86 to showcase automation, systems ” 
Jul 
Beam-motion system (MTS) Sep p158 
— Report: Putting more power on the 
Nov p75 
vesmeiinin Laser briefs (T) Mar p37 
Lasertechnik. IMTS-86 Report: Putting more 
power on the floor Nov p75 
Lawrence Livermore i. 
Pushing the limits of EDM ul 
Forging by comauter pays off. Elane C. Flower, 
John O. Haliquist Jul p109 
LeBlond Makino Machine Tool. Technical 
change in machine tools 
Ram-type EDM (NPE) 
Machining center (NPE) 
Ultrahigh-speed milling and new machining 
centers at 23r¢ Westec (T) May p29 
Turning equipment at Westec show (T) om p29 
New outlets M 


Wire EDM (NPE) 

Machining center (NPE) 

New outlets 

Machining center (MTS) 

Turning center (MTS) 

CNC mill (MTS) 

Copy mill (MTS) 

CNC sinker (MTS) Sep 

IMTS-86 Report: Putting more power on the 
floor 


Nov p75 
Lear Siegler. Tooling briefs (T) Jul p29 
Lee Laser. Laser briefs (T) Mar p37 
— eg Tool grinder (NPE) Jul p140 
& Northrup. CIM updates —, plant. 
or P. Bose 
Leifeld Machinery. 
more power on the floor 
Kysor sells off machine-tool 
unit (T) Apr p57 
ae N/C Systems. hihi sys- 
lem (NPE) Jan p137 
IMTsa8 Report: Putting more power on the 
Nov p75 
seme Mfg. EDM-users group gets organized 
Uy) 


Leslie. Computeri-ed cutting-tool management. 
F. Mason (SR) May p105 
Letts Industries, Pioneer Div. Forging in the age 
of the FMS. J.A. Vaccari (SR) Jan p101 
Levco. Mac makes NC programming easy. F. 
Mason Dec p55 
Leybold-Heraeuz Vacuum Systems. Laser 
briefs (T) Mar p37 
Laser cutting machine (MTS) Sep p160 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Liebherr Machine Tool. Gear-hobbing machine 
(MTS) 217 
Machines. Software/hardware package 
(MTS) 279 
Lincoin Electric. hea seca 
unit (NPE) Apr p152 
Integral setups for welding cells (T) Jun 729 
Robotic system makes all welds on chairs (PIA) 
144 


Oct p 

Linsinger. Thread whirling machine (MTS) 
Sep p220 
Lion Industrial. Titanium may take the bite (T) 
p43 


Lista International. Too! management at West- 
ec (T) May p31 
Arthur D. Little. Basics of AGV systems. P.P. 
Bose (SR) Mar p105 
Systems: the issues for the integrators (T) 
Aug p17 
Nov p25 
mer 


Navy facility to showcase CIM (T) 
Litton Engineered Sysi2ms. 
briefs (1) 
Litton Industrial Automation Systems. pride 86 
to showcase automation, systems Jul p8 
Machine-tool briefs (T) Aug p43 
Cross & Trecker and Cincinnati Milacron top list 
of machine-tool producers in '85 (T) Sep p59 
Commission recommends unification of Defense 
Dept procurement (T) Sep p61 
VTL (MTS) Sep p138 
— Report: Putting more power on the 
Nov p75 
Somme system (NPE) Nov p152 
Litton Unit Systems. Basics of AGV 
systems. P.P. Bose (SR) 


Lockheed. C-5 wing parts cut by abrasive water 
jet (1) Mar p31 

Modular fixtures for special parts Jun p82 

Integration from management to ay eo 
works at AMS (T) Aug p17 

Lockheed Missiles & Space. A novel method 
for composite tubing (T) 


Al-Be-Li alloys may top Al-Bi (T) 
Lockheed-Califomia. Tool 


posites May p94 
Lockheed builds its own machine (T) Jun p23 
Lockheed-Georgia. Robots rout and drill extru- 
sions Jan p85 
Welding saves costly end-mills (T) Feb p33 
Automated wire-harness features la- 
ser and robot (T) May p37 
Aircraft structures lie ahead for MMCs (T) 
Jul p45 
Microcomputer program calibrates robot posi- 
tion in aircraft-machining operation (T) 


p43 
Computerized system stores data to help as- 
semble aircraft (T) 
ASRS speeds spares handling (T) 
Tool management at work Oct p109 
Loctite. Forming briefs (T) Oct 
Lodge & Shipley. Machine-tool briefs (T) 


Cells boost engine-part 
Logansport. 


Nov p7! 
Logitek. Nae hanged by Amaan Robo) 
Loma Machine Mfg. pagent 
Lorenz. New outlets (T) Sep p61 


Los Alamos National Identifying 

peg cna Oct p25 
Lucas Automation 
Sys. New outlets (T) Feb p57 


Distributorship opened by Motch (T) Mar p59 


May p 
Lukens Steel. Free-machining steels. J.A. Vac- 
cari (SR) Oct p115 
Lumonics. Fiber-optic beam-delivery system 
highlights laser exhibits at Westec (T) 
May p37 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
Lyon Machinery Builders. New outlets ” 


Lyons Integrated Kysor come off 
machine-tool unit (T) Apr p57 
M 
M&D Systems. Integration from 
shop floor works at AMS (T) 
. New outlets 


MAI Basic Four. integration from 
to shop floor works at AMS (T) 
MFG/EDP. Computerized cutting-tool manage- 
ment. F. Mason (SR) May p105 
MFL Machine Tool. Ultrahigh-speed milling and 
new machining centers at 23rd Westec (T) 
May p29 
VTL (MTS) Sep p142 
oI mill (MTS) Sep p191 
IP Machines. Turning center (NPE) Jan 5127 
‘ating and drilling machine (NPE) Jul p140 
Turning center (NPE) Nov pi 41 


Vertical machining center (NPE) 

CNC lathe (NPE) 

Machining center (MTS) 

Machining center (MTS) 

VTL (MTS) 

MPB. Ceramic bearings are in development (T) 

Jul p45 

MPX Systems. Better ground cable for fiber- 
optic link (T) 

MRM. Computerized cutting-too! management. 
F. Mason (SR) May p105 

MTI. ID gage (NPE) Feb p166 

Hardness tester (NPE) Apr p142 

MTS Systems. Robots rout and drill extrusions 

Jan 


Maag Machine Tool. New outlets (T) Sep p61 
MacNeal-Schwendier. Of workstations and 
third parties (T) Apr p25 
Machine Tool Affiliates. New outlets (T) 
Feb p57 
Machine Tool Invest AB. SMT and Sajo in 
Swedish merger. Offices here to combine (T} 
Jul p49 
Machine Tool Research. es bps 
ul p4: 
Machine Tools of Spain. CNC lathe (MTS) 
Sep pt 


CNC lathe (MTS) p138 
Automatic screw machine (MTS) Sep p142 
Bed mill (MTS) Sep p184 
Machine Vision Assn of SME. Vision '86 a real 

show, with practical, factory-floor vision sys- 


Alternative. NC programs on credit 
card (T) May 
Machinery Systems. New outlets (T) Oct p43 
Machine-tool briefs (T) Nov p53 
Machinoexport. Leipzig fair reflects GDR push 

to FMS (T) May p55 
Magnetic Bearings. Mag-lev bearings for creep 
feed (T) Nov p27 
Maho Machine Tool. IMTS-86 to showcase 
automation, systems Jul p8 
New outlets (T) Aug p41 
Growth reflected at German show, plus wait- 
and-see on trade restrictions (T) Aug p47 
Machining center (MTS) Sep p105 
Machining center (MTS) Sep p118 


—— ee aoe 
tion 

Mahr Gage. Measuring center (MTS) Sep p311 
Majestic Diamond Tool. Tooling briefs (T) in 


Makino Milling Machine. ‘einetiininien 


ae ae ee 
eam 


m 
Computer briefs 
Marmon Ti 
AGV systems. P.P. peed 
Marposs Gauges. Leipzig fair 
push to FMS (T) 


IMTS-86 Report: Putting more power on the 
floor Nov p75 
Martek. IMTS-86 to showcase automation, sys- 
tems Jul p8 
Software (NPE) Oct p154 
= Report: Putting more power on the 
Nov p75 

sawn teriatte Aerospace. Funds awarded for 


Graphics 
cuts programming time. F. Mason Oct p103 
Mac makes NC programming easy. F. Mason 
Dec 


Martin Marietta Energy Systems. Martin Mar- 
ietta uses bacteria to biodenitrify 10-million 
gal of waste (T) Nov p45 

Martin Tool Works. Tooling briefs (T) Novas) 


Masco. IMTS-86 Report: Putting more _- on 
the floor Nov p75 

Masin Export-Import. Leipzig fair —_ GOR 
push to FMS (T) 


Master Chemical. Screw machines without oil 


Jun p86 
Material Handling Institute. MH! forms integra- 
tion Phase i m 
Materials Concepts. Improving light-metal cast- 
ings. J.A. Vaccari Jun p87 
Materials improvement. Deep freeze i —_— 
products. J.A. Vaccari lar p90 
Matra Data Vision. Growth reflected at oa 
show, plus wait-and-see on trade wre 
p4 
Matra Manurhin Automatic. Turning equpment 
at Westec show (T) lay p29 
IMTS-86 Report: Putting more press on the 
floor Nov p75 
Matrix-Churchill. |IMTS-86 Report: Putting more 
power on the floor Nov p75 
Matsuura. Subsidiary spindles sprout on new 
Japanese machines. J. Jablonowski Dec p76 
Mattison Machine Works. Machine-tool briefs 
u) Jun p47 
IMTS-86 to showcase automation, systems 98 
Jul 
IMTS-86 Report: Putting more power on the 


Mayday Mfg. ManTech program pg 
bringing technology to USAF subcontractors 


Jul p25 
Mazak. Mazak enters the laser-cutting field (T) 


Mar p37 

pees t. csapedanne na Apr p90 
center (NPE) Apr p134 
a nae milling and new machining 
centers at 23rd Westec May p29 
Pein ep yeep etwr eA het og 
Steadyrest for turning machine halves machin- 


Milling cast iron with silicon-nitride inserts 
Dec p67 
Mazak Sales & Service. ee 


years 
QA plugs into CAD/CAM. G.H. Schaffer Apr p81 
Quality on the mend. N.B. Freeman (SR) 
Apr p101 
Integrating QA a theme at quality show, which 
drew 22,200 attendees (T) 
Control briefs 


McGraw-Hill/Data Resources. Stormy weather 
ne 


McKeever & Co. Tooling briefs (T. Feb p33 
McWilliams Machinery ‘Sales. Fiber-optic 
laser exhibits 


briefs (T) Apr p27 
Mecanation. Tactile sensor for heat, touch (T) 
Mecanum AB. New wheel lets AGV turn 0-360- 


degrees Apr p41 
Meccanica Nova SpA. New outlets (T) Sep p61 
Meccanodora. New outlets Feb p57 


. Programmable 
grinders simplify crankshaft production (PIA) 


Messerscnmidt-Bolk: 
Cutting-tool management. F. Mason (SR) 
May p105 
Messma-Kelch. Computerized cutting-tool 
management. F. Mason (SR) 
— Report: 


+) 
une Systems. Met-Coil — takes 
stock public (T) jan p51 
IMTS-86 to showcase automation, per... 
J 


Fabricating systems (MTS) 

Machine-tool people (T) 

Machine-tool briefs (T) 

Metal Alloys. Automated process stands ready 
for full-density near-net complex PM _ Au 

Metal Cutting Tools. Reamers (NPE) Dec p92 

Metal Muncher. IMTS-86 to showcase automa- 


tion, systems Jul p& 
Punch and shear (MTS) Sep p263 
on Leipzig fair reflects GDR — to 


May p55 
ttetaligeatechan AG. Identifying mata by 


7 





1986 Annual index 


colors of light (T) 


ManTech program aims at bringing technology 
to USAF subcontractors (T) Jul p25 
Artificial intelligence: a too! for smart manufac- 
turing. G.H. Schafer (SR) Aug p83 
Free-machining steels. J.A. Vaccari (SR) 
Oct p115 
Machining-data guide covers medium steel al- 
loys and special armor steels (T) Nov p25 
UK builders foresee growth. S. Bullock 
Nov p112 


Micro CAD/CAM. Mac makes NC —— 
CAD/CAM system 
Jul p150 


IMTS-86 Report: Putting more power on the 
floor Nov p75 
Micro Switch. Sensor thrust by Micro Switch 
Aug p21 


m ug 
Micro-Surface Finishing Products. Microfinish- 
ing bearing surtaces Nov p103 
images. Mac makes NC —— 
ming easy. F. Mason 
Microtek. Mac makes NC programming aon . 
Mason Dec 
Microtool & instrument. Tooling briefs (T) 


Midiand-Ross, Robotron Div. induction bonding 

joins auto parts (T) Sep p53 

Midiand-Ross, Surface Combustion Div. lon 

carburizing set for auto parts (T) Jan p37 

MiiC. IMTS-86 Report: a. 
the floor 


Nov p 
Miller Electric —~s Welding briefs (T) - a 
Welding briefs 
Submerged-arc eins tractor (NPE) poe p151 
Welding briefs (T) Sep p4 
Miller Thermal Technologies. Welding briefs 
Nov p45 
Milltronics Mfg. Milling machines (MTS) 
Sep p192 
Milton Roy. Machine cuts production time 67% 
on housings for metering pumps (PIA) 
Jan p122 
Milwaukee Robotics. Tending robot (MTS) 


Minitool. CNC machine drills 0.004-in.-dia holes 
(PIA) Jul p129 

Minster Machine. IMTS-86 to showcase auto- 
mation, systems Jul p8 

Stamping system (MTS) Sep p255 

IMTS-86 Report: Putting more power on the 
floor 


Nov p75 

Minx Software. Apollo enlarges DOMAIN do- 

main (T) Feb p29 
Mitex. Exim bank counters Brazi! subsidy (T) 


May p65 
Mitsubishi Electric. A peek at MITI's FMS test 
results p98 


Butt-weiding coils of electrical steels (T) 
Mar p37 
IMTS-86 Report: Putting more power on the 
Nov p75 
Breaking wire-EDM rules. Joe Almeida Jr 
Nov p106 
32-bit CNC unveiled at JIMTOF enables 60 m/ 
min feeds at 1-micrometer resolution (T) 
Dec p17 
Subsidiary spindles sprout on new Japanese 
machines. J. Jablonowski Dec p76 
Mitsubishi Heavy industries. A peek at MITI's 
FMS test results Feb p98 
Mill (NPE) May p146 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
32-bit CNC unveiled at JIMTOF enables 60 m/ 
min feeds at 1-micrometer resolution (T) 
Dec p17 
Mitsubishi International. Machining center 
(NPE) Aug p112 
Sinking EDM machine (MTS) Sep p204 
IMTS-86 Report: Putting more power on the 
floor 


Mitsubishi Metal. Tooling briefs (T) 
New drill, with fast penetration, improves small- 

hole production (PIA) Mar pi36 
Rocker arm diecast to ceramic insert (T) 

Jun p37 
IMTS-86 to showcase automation, systéms 
Jul 

Carbide — tools (MTS) Sep p292 
Inserts (MT: Sep p300 
Mitsubishi en Rocker arm diecast to 

ceramic insert (T) Jun p37 
Mitsui Seiki. At Bombay show, substantial for- 

eign presence. Japan already in(T) Apr p59 
IMTS-86 Report: Putting more power on the 

floor Nov p75 
Grinder (NPE) Nov p142 
spindies sprout on new Japanese 
machines. J. Jabionowski Dec p76 
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Machine. Blanking press (MTS) 
Sep p260 
IMTS-86 Report: Putting more power on the 
floor 


Nov p75 

Mitutovs. ID gage (NPE) Feb p166 

Hardness tester (NPE) Apr p142 

barr comparators reduce scrap, raise quality 

(PIA Jun p126 

IMTS Report: Putting more power on the 

Nov p75 

PO nl Turning equipment at Westec — ful 
May 

IMTS-86 Report: Putting more power on the 

floor Nov p75 

Machining center (NPE) Nov p141 

Subsidiary spindles sprout on new Japanese 

machines. J. Jablonowski Dec p76 

Mobile Metal Metals tester makes 

house calls. NB. Freeman Nov p110 

ye p41 

output Aug p65 

Modem Forge/Tennessee. Forming briefs (T) 


Modern Machine Tool. |MTS-86 Report: Putting 
more power on the floor Nov p75 
Modier GmbH. New outiets (T) Feb p57 
Modul. Gear-hodbing machine (MTS) Sep p217 
Modular Automation. Basics of AGV systems. 
P.P. Bose (SR) Mar p105 
The AM Award: Dr John A.Simpson Dec p58 
Molins PLC. Owners of ‘basic-concept’ patent 
for FMSs start procedures to collect 2% (T) 
dun p17 
Licensees begin patent talks (T) Oct p17 
Monarch Machine Tool. Vertical-spindie machi- 
ning center (MTS) Sep p102 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
The AM Award: Dr John A. Simpson Dec p58 
Monarch 


Machine Tool, Monarch Cortland Div. 
Tools for NC thread milling. K.R. Murray, F.A. 


Ashbaugh Jun p90 
IMTS-86 to showcase automation, systems 
J 


ul ps 
NBS cells built into MAP network (T) Sep p35 
Machining center (MTS) Sep p118 
Monarch Machine Tool, Monarch Sidney Div. 
IMTS-86 to showcase automation, systems 
Jul p8 
Sep p132 
Sep p137 
Aerospace. Computerized cutting-tool 
management. F. Mason (SR) May p105 
Montforte Robotics. Robotic briefs (T) May p41 
Robotics briefs (T) Aug p29 
IMTS-86 Report: ee = 
power on the floor p75 
Moore Special Tool. $1-million Pe ‘tom 
NMTBA to fund start of research center (T) 
Jun p41 
eg Report: Putting more power on the 
Nov p75 
ao grinder (NPE) Nov p148 
Technology neglect charged by Moore (T) 
Dec 


The AM Award: Dr John A. Simpson Dec p58 
Morey Machinery. Machining center (MTS) 
Sep p108 
Mori Seiki. Japan's machine-tool builders enjoy 
sales gain in past fiscal year (T) Jan p53 
Clean room in a machine shop. N.B. Freeman 
Mar p87 
At Bombay show, substantial foreign presence. 
Japan already in (T) 9 
Turning equipment at Westec show (T) May p29 
CNC iathe (NPE) Jul p137 
Cross & Trecker and Cincinnati Milacron top list 
of machine-tool producers in '85(T) Sep p59 
Okuma, Yamazaki leadin Japan(T) Sep p63 
J&L sues over live-tool patent (7) Nov p51 
= Report: Putting more oS on the 
Nov p75 
PR Cutting Tools. End-mills (NPE) Dec p93 
Motch. IMTS-86 Report: Putting more power on 
the floor Nov p75 
Motch & Ejichele. Distributorship -_ by 


VTL (MTS) 
Turning cell (MTS) 
Monitor 


ul p9: 
Motorola. BM and INI join MAP covoren 
(1) Mar p29 
Why servo response time can be critical for robot 
controllers Apr p27 
IMTS-88 Report: Putting more power on the 
floor Nov p75 
32-bit CNC unveiled at JIMTOF enables 60 m/ 
min feeds at 1-micrometer resolution (T) 

Dec p17 

Mac makes NC programming easy. F. Mason 


p55 

Muller. Press automation in the FRG. J. Jablon- 
owski Mar p94 
Multi-Arc. Cutting tools (MTS) Sep p292 

Multi-Arc selis PVD system to Boeing (T) 

Oct p23 

Multiface. SPC is used as tool for automation 
m Oct p31 


Multivisions. Robotic briefs (T) May p41 
Myzack Autech. Basics of AGV — PP. 
Bose (SR) Mar p105 
we IMTS-86 Report: Putting more power 
on the floor Nov p75 


aperang eue se ee ee Apr p43 
NASA, Langley Research Center. NASA devel- 
ops technique to join multiple layers of thin 
sheetmetal Feb p41 
Computations find robot-arm positions (T) 


Aug p29 

NASA, Lewis Research Center. For cubic SiC, 

this CVD process works (T) Mar p41 

Improving light-metal castings. J.A. Vaccari 987 
Jun 

Micromachining to millionths. C. Emerson re | 

Jul p101 

CNC machine drills 0.004-in.-dia holes PA) 

Jul p129 

Forging mechanically alloyed superalloy can 

provide directional grain flow (T) Oct p23 

Less cobalt marks nickel superalloy (T) Oct p35 

a Marshall Space Flight Center. Welding 


Sep p47 
opeet for tracking welding seams (T) = p31 
NCA. Integration briefs 
NDC 


Technoiogies. 
P.P. Bose (SR) 
NEC. IMTS-86 Report: Putting more power on 
the floor Nov p75 
Subsidiary spindies sprout on new Japanese 
machines. J. Jablonowski Dec p76 


NGK Insulators. Rocker arm diecast to ceramic 
insert (T) Jun p37 
Aug pi23 
Small tools get jm at 
shows (T) Jun p23 

IMTS-86 to showcase automation, systems 
Jul p8 


NND. Robotic controllers (NPE) 
NTK p Down Tools. 


Inserts (MTS) Sep p294 
Nachi. Subsidiary spindles sprout on new Japa- 
nese machines. J. Jablonowski Dec p76 
Nakamura-Tome. Subsidiary spindles sprout on 
new Japanese machines. J. Jablonowski 

Dec p76 
Natco. Machine-too! briefs (T) Nov p53 
_—. How would you make this part? 

F. Mi Jun p77 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
National Broach & Machine. Broaching ma- 
chine (NPE) Apr p134 
Machine-too! briefs (T) May p63 
Four execs buy National Broach (T) Jul p47 
National Bureau of AMPF test run 
demonstrates flexibility of data-driven manu- 
facturing (T) Jan p19 
CIM standards under discussion(T) Janp19 
Process planning with tolerances (T) Jan p21 
Accuracy enhancement for untended machining 
is demonstrated at AMRF (T) Jan p31 
AMRF includes inspection station (T) Jan p31 
Algorithms help control chip form(T) Feb p33 
in-process roughness monitoring furthers auto- 
mated manufacturing (T) p37 
Titanium may take the bite (T) Apr p43 
Procuct-data exchange a key issue for computer 
integration of manufacturing mM May p25 


May p105 

A new vision for robot guidance (T) Jun p21 

NBS celis built into MAP network (T) Sep p35 

Monitoring of end-mill wear (T) Sep p37 

version of IGES standard allows cre- 

ation of parts libraries (T) Oct p19 
Reference material to check used oils (T) 


OMB may require OS! compatibility (T) Nov p31 
NBS tests prototype vision computer for real- 
time processing at AMRF laboratory (T) 
Nov p35 
The AM Award: Dr John A. Simpson Dec p58 
National Forge. 2500-ton forger changes dies 
fast (T) Nov p29 
National industrial Services. Houdaille: auction 
and foreign tie (T) Feb p57 
National Jet. Micromachining to millionths. C. 
Emerson (SR) Jul p101 
CNC machine drills 0.004-in.-dia holes ow 
Jul p129 
National Machine Tool Builders’ Assn. Ma- 
chine-tool orders rebound in October while 
month's shipments decline (T) Jan p49 
Economic handbook now available (T) Jan p51 
Orders droop in November (T) Feb p55 
on turns up the heat over the Section 232 
tition (T) Mar p49 
IMTS-86 will add brand-new exhibit hall: McCor- 
mick North. Or will it? (T) Mar p53 
Regional meetings held by NMTBA (T) Mar p57 
US orders: rebound amid siow erosion (T) 
ps7 


Apr 
Standards index from NMTBA (T) Apr p57 
Easing the liability crunch. D.B. Moskowitz 


Orders show drop vs year ago (T) 

NMTBA sets Charlotte show (T) 

$1-million grant from NMTBA to fund start of 
research center (T) Jun p41 

Voluntary-restraint pacts sought (T) Jun p41 


problems near crisis stage (T) Jun p43 


Jun p47 
Jun p47 
3 rejuggiing expected as new 
North building is delayed again (T) Aug p41 
NMTBA orders rise in May (T) Aug p41 
FMS safety group organizes (T) p33 
IMTS-86 in print: Where, when, and how at 
IMTS-86 Sep p99 
IMTS, despite problems with new hall, draws 
good crowds, few FMS intros(T) Oct p41 
Orders fall in July (T) Oct p43 
Nat! Center for Manufacturing Sciences gains 
corporate sponsors, looks for site (T) 
Nov p47 
Distributors and builders set shows (T) Nov p51 
Machine-too! industry to be in —, pig w5 


Kreuger participates in Michigan pilot — 
for technology transfer (T) 
Technology neglect charged by Moore m. 


Cancellations at high for P ose! (1) Dec p37 
National icromachining to mil- 
lionths. C. Emerson en Jul p101 
National Machinery & IMTS-86 
Report: Putting more a on the fioor 
Nov p75 
National Steel. ‘86 vehicles rely on coated 
steels 


Labor gives trade top priority (T) 
National T 


States targeted for liability reform (T) ~ p53 

Navistar. Robotic briefs (T) 

Network Dynamics. Apollo enlarges DoWAN 
domain (T} 

Netzier & Dahigren. Basics of AGV nang 
P.P. Bose (SR) Mi 


tion. How would you ‘make this part? F. Mason 
Jun p77 
CNC six-spindle automatic features two 2-axis 
CNC cross-slides (T) Jul p27 
Six-spindle automatic (MTS) Sep p133 
Se ee ee 
Nov p75 
new England Die. Breaking wire-EDM rules. 
Joe Almeida Jr Nov p106 
New York Twist Drill. Tooling briefs (T) Feb p33 
Newcomer Products. Newcomer's plans after 
the crash (T) 


Jan p27 

Tooling briefs (T) Mar p31 

Small tools get play at shows (T) Jun p23 

Tooling briefs (T) Jun p27 

Newcor Machine Tool. Machining-center mod- 

ules (NPE) Feb p146 
Vertical-spindie machining centers (NPE) 

Mar p149 

Turning cell (NPE) Jun p136 

Machine-tool 


p63 
Niigata. Distributorship opened by Motch (T) 
Mar p59 
32-bit CNC unveiled at JIMTOF enables 60 m/ 
min feeds at 1-micrometer resolution (T) 
Dec p17 
Subsidiary spindles sprout on new Japanese 
machines. J. Jablonowski Dec p76 
Nikken. IMTS-86 Report: Putting more power 
on the floor Nov p75 
Subsidiary spindies sprout on new Japanese 
machines. J. Jablonowski Dec p76 
Subsidiary spindles sprout on new Japanese 
machines. J. Jablonowski Dec p76 
Nikon. Measuring —— (MTS) Sep a7 
Digital micrometers (N' Oct p 
AH. Nilson Machine. a briefs 
Nov p53 
Nippei Toyama. IMTS-86 Report: Putting more 
power on the fioor Nov p75 
Nissan Motors. Vision controls truck-frame cell 
1) lay p39 
Welding torch cuts downtime (PIA) May p135 
Nisshin Houdaille: auction and for- 
eign tie (T) Feb p57 
Focus on advances in manufacturing Feb p102 
Nisshinbo Industries. Houdaille: auction and 
Feb p57 
Jan pi32 
May p142 


foreign tie (T) 

Nomura. Turning machine (NPE) 

Lathe (NPE) 

Automatic bar machine (MTS) Sep p135 

Bar machine (MTS) Sep p138 

— Report: Putting more ues? on the 
Nov p75 

ames Research. Hot-chamber diecast ZA-27 


May o 
North America OMCG (see also OMCG). Siri 
and wire forming machines (MTS) Sep 259 
North American OMCG (see aiso OMCG). 
IMTS-86 Report: Putting more power on the 
floor Nov p75 
North American Tool. Tooling briefs (T) 
Aug p27 
Northeast Data Systems. |MTS-86 to showcase 
automation, systems Jul p8 





Digital Div. 
sics of AGV systems. P.P. Bose (SR) 
Mar p105 
Northrop. Deep freeze improves products. J.A. 
Vaccari Mar 


IMTS-8 Report. Puting more power on te 


Nov p75 
Northrop, Aircraft Group. Computerized cut 
manga 

Pp 


briefs (T) 
IMTS-86 to showcase automation, systems 
CAD/CAM (MTS) 


ORS 
Ko analy deveopechanding sso) 
OSG Tap & Die. nt 
power on the floor 


Occupational Administration. 
Rules on benzene exposure revised (T) Jan p49 
More funds for enforcement posed {T) Mar p49 
Though leaderiess, OSHA far from idle (T) 


Apr p53 
Environmental rules for finishers May p96 
GM trains 400,000 on hazards. P.P. Bose 
May p100 
Acting chief leaves Occupational Safety & Health 
Administration (T) Jun p51 
cuceiann eaemenes wen lidbciiaettkaeas 
OSHA is serious about enforcing hazard-com- 
munication Jul p57 
Special warnings for workers in hazardous jobs 
get attention (T) 
Guideiines on risk reg 





Oct p47 
OSHA sases up on recordkeeping (T) Nov p55 
OSHA focuses on back injuries (T) Nov p55 
Oerlikon Buhrie. Distributorship opened by 
Motch (T) Mar 
Cross & Trecker and Cincinnati Milacron top list 
machine- 4 


Pp 

Oertlikon Welding Industries. Welding briefs (T) 

Nov p45 

Ohio Crankshaft, Div of Park-Ohio industries. 
Crankshaft maker selects milling inserts 

Dec p66 

Deep freeze — 

jar p90 


a p57 
Sep p238 
Oct p150 


Okuma. Turning equipment at Westec pod mah} 

Cross & Trecker and Cincinnati Mitaoron top st 

of machine-tool producers in '85 (T) Sep p59 

ey Report: Putting more power on the 

Nov p75 

subaay “— sprout on new Japanese 
. Jablonowski 


Technical change in machine tools 
Vertical-spindle r.achining center (NPE) 
Jan p128 


Focus on advances in manufacturing Feb p102 
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